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MINERAL  SYSTEM. 


CONTINUATION  OF  CLASS  t 

ISARTHY  MINERALS. 


XVII.  HORNBLENDE  FAMILY. 


This  Family  contains  the  following  species:  Horn!- 
Uende,  Actynolite,  Tremolite,  Ejanite,  Schiller-spary 
Diallage,  Bronzite,  Anthopbyllite,  Hyperstene. 


i.  ifornblcride. 

Hornblende,  Werner* 

iThis  species  Is  divided  into  three  subspecies,  viz.  Coni-> 
mon  Hornblende^  Hpitiblende-Slate,  and  Basaltic  Horn- 
blende. 

VoB.  n.  A  First 
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2  HORNBLENDE  FAMILY. 

'  First  Subspecies^ 

Common  Hornblende. 

Gemoiner  Hornblende,  Wemer. 

Cornens  facie  spatosa,  striata,  Wo//,  gen.  t6,  spec  171. — Horn«r 
blende,  Kirw,  vol.  i.  p.  213. — Gemeiner  Hornblende,  Esiner, 
b.  ii.  8.  699.  Id.  Emm.  b.  i.  s.  322.  &  b.  iii.  s.  s?67 — Orni- 
blenda  commune.  Nap.  p.  276. — La  Hornblende  commune. 
Brock.  U  i.  p.  415. — Amphibole  laminahre,  Hauy,  t.  iii.  p.  63. 
— Gemeiner  Hornblende,  Reuss,  h,  n,  s.  144.    Id.  Lud.  b.  i. 

a.  1 18.    Id.  Stick.  U  th.  s.  1 18.    Id.  BeH.  s.  185.    Id.  Moks, 

b.  i.  s.  492.  Id.  Hob.  s.  31.  Id.  Leonk^d,  Tabel.  a.  24  — 
Amphibole  sdiorlique  commun,  Breng.  t.  i.  p.  452. — Ge- 
meiner Hornblende,  Karslen,  TabeK  s.  SB.  Id.  Haus.  s.  9I. 
— Amphibole  lamellaire,  Hauy,  Tabl.  p.  40. — Gemeiner  Horn- 
blende, SteffcM,  \s  i.  s.  304.  Id.  Lenz,  b.  i.  s.  517.  Id.  Oken, 
b.  i.  s.  323. 

External  Charaders. 

Its  colour  passes  from  greenish-black  into  dark  leek 
and  olive  green,  and  sometimes  into  liver-brown,  and 
even  into  hair-brown. 

It  occurs  massive,  disseminated^  and  crystallised  in 
the  following  figures : 

1.  Very  oblique  four*sided  prism,  in  whieh  the  acuter 
lateral  edges  are  sometimes  truncated :.  when 
these  truncations  become  larger,  a  six*sided  prism 
is  formed.  The  extremities  of  the  prism  are 
sometimes  flatly  acuminated  by  four  planes, 
which  are  set  either  on  the  lateral  edges  or  late- 
ral planes :  sometimes  three  of  the  acuminating 
planes  increase.so  much,  that  the  other  three  dis- 
appear. 
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Appear,  ahd  thiis  there  is  formed  ati  acumination 
of  three  planes )  in  other  instances,  two  of  the 
planes  disappear,  when  the  acumination  is  con- 
verted into  a  berelment,  which  is  either  set  on 
the  lateral  planes^  or  on  the  acuter  or  obtuser 
lateral  edges  \  and  sometimes  three  of  the  acu- 
minating planes  disappear,  when  the  terminal 
planes  of  the  prism  appear  set  on  obliquely  ♦. 
2*  The  preceding  figure^  with  rounded  lateral  edges^ 

forming  a  reedJike  crystal. 
The  crystals  are  long  and  implanted,  sometimes  super- 
imposed, and  intersecting  one  another*     They  are  deeply 
longitudinally  streaked,  and  vary  from  middle  sized  to 
very  small. 
Jntemally  the  lustre  is  sfainidg  and  pearly. 
The  principal  fracture  is  foliated,  with  a  twofold  ob« 
lique  angular  clea?age,  in  which  the  surfaces  of  the  folia 
are  longitudinally  streaked :  it  is  often  also  broad  or 
narrow  radiated,  and  either  promiscuous  or  scopiform. 
The  cross  fracture  is  coarse-grained  uneven. 
The  fragments  are  blunt-edged 
The  foliated  varieties  occur  in  concretions  which  ai;e 
large,  coarse,  and  fifie,  and  generally  long  granular ;  the 
radiated  varieties  in  wedge-shaped  concretions. 

The  black  cdoured  varieties  are  opaque,  but  the  green 
generally  translucent  on  the  edges. 

It  is  intermediate  between  semi*bard  and  sofl,  but 
more  inclining  to  the  first 

It  yields  a  mountain*green,  inclining  to  greenish-grey 
coloured  streak. 

A  2  It 


*  Aceordiag  to  Eourix>D»  the  primitive  form  of  Hornblende  is  a  rhom* 
boidal  tetrabedra]  prism,  of  1240^  30'  and  530  30 ,  in  whicii  the  terminal 
planes  are  inclined  on  the  iateral  edges  134®  30',  so  f»  to  form  with  them 
angles  of  1050  and  T5*^. 
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It  is  rather  brittle. 
It  is  rather  diflkdtly  frangiUe. 
Specific  gravity,  3.202,  3.287,  JiarsUn.    3.243,  £Ja^ 
proth. 

Chemical  Characters. 

It  ine1t3  before  the  blowpipe,  with  Yiolent  ebullition^ 
ii^to  a  grejish-black  coloured  glass. 


ConslUuera  ParU. 

CoBonaa  Horeblcnde  from  Korv 

in  Westimnland. 

Sflica,^ 

42.00 

Alumina, 

12.00 

Lime, 

11.00 

Magnesia, 

2.25 

Oxide  of  Iron, 

30.00 

Ferruginous  Manganese, 

0.25 

Water, 

0.75 

Trace  of  Potaslk 

98.25 

£laproih. 

Beit  b  ▼.  ! 

1.1531 

Geognostic  Situation. 

It  forms  an  essential  ingi^sdient  in  several  mountain 
rocks  ;  Is  sometimes  accidentally  intermixed  with  others^ 
and  it  frequently  occurs  in  beds  of  considerable  magni« 
tude.  Thus,  it  forms  an  essential  ingredient  of  syeniCe 
and  primitive  greemttone  ;  also  of  transition  syenite  and 
greenstone*,  and  of  fioetz  greenstone.  It  occurs  acci- 
dentally in  granite,  gneiss,  mica^slate,  day-slate,  and 
porphyry ;  and  beds  of  it,  freqnentfy  associated  with  ores 
of  different  kinds,  as  magnetic-ironstone,  and  iron-pyrites^ 
appear  in  gneiss,  raica-slate,  and  clay-slate. 

GeograpXiic 
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Geographic  Situation. 

Europt. — It  occurs  very  abundantly  in  Scotland,  in 
greenstone,  and  syenite;  and  imheddecl  in  limestone, 
gneiss,  and  mica-slate.  It  is  found  ia  similar  rocks  in 
England  ;  and  plentifully  in  ti>e  primitive  and  fla^tz  trap 
rocks  of  Ireland.  On  the  Continent,  it  occurs  abundant- 
ly in  Sweden ;  in  Norway,  as  at  Arendal,  where  it  is 
a^socialed  with  coceolite,  felspar,  quartz,  granular  lime- 
stone,  titanite,  and  magnetic-ironstone ;  in  Lower  Sax- 
ony, as  in  the  Hartz,  whfere  it  forms  a  constituent  part 
<rf*  tranaition  greenstone ;  in  Upper  Saxony,  as  in  the 
Erzgebirge;  also  in  Hessia,  Silesia,  Franconia,  Bavaria, 
Switzerland,  Austria,  Hungary,  Transylvania,  Italy, 
France,  and  Spain. 

^«ia.-— It  occurs  very  abundantly  in  many  parts  of  Si- 
beria, as  Kolyvan,  Irkutzk,  Cathariuenburgh,  &c. 

America. — In  North  America,  it  has  been  observ^  in 
primitive  and  floetz,  and  also  transition  rocks,  from 
Greenland,  and  the  shores  of  Hudson's  Bay  to  the  Isth- 
mus of  Darien* 

Observations. 

1.  This  subspecies  is  characterised  by  its  colour,  fre- 
quent massive  form,  fracture,  and  lustre. 

2.  Hausmann,  in  his  Entwurf,  p.  92.  mentions  a  sub- 
species  of  Hornblende,  under  tbt?  name  Talcuceous  Horn- 
blendcy  of  which  he  gives  ^lie  following  description  in  his 
Nordeutscke  Eeitiiige: — **  Its  cojour  is  iiitermtdiate  be- 
tween bron2e  and  brass^yellow,  and  sometimes  silver- 
white.  It  occurs  in  imbedded  folia,  like  schilJerbtone, 
and  also  crystallised,  in  the  following  figures  :  1.  Oblique 
four-sided  prism,  tbe  same  as  the  primitive  form  of  horn- 
fclende.    2.  The  preceding  figure,  bevelled  on  the  exiie- 

A  3  mities. 
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Third  Subapecieti. 

Easaltic  Hornblende. 

Basaltische  Hornblende,  Werner. 

3<JiorI  opaque  rhomboidal^  Rom^  de  Lisk,  t.  ii.  p.  579- — B»i 
saltische  Hornblende,  Wid,  s.  4 1 T.*— Basaltine,  Kirw,  vol.  i. 
p.  219. — Basaltische  Hornblende,  Esiner,  b.  ii.  s.  719-  M, 
Emm.  b.  iL  s.  33(k  Id.  b.  iij.  s-  269. — Omiblenda  basaltica. 
Nap.  p.  281. — Amphibole,  Lam.  t.  ii.  p.  330, — Amphibole 
crystalliz6c,  Haui/,  t  iii.  p.  58. — Basaltische  Hornblende, 
Reuss,  b.  ii.  s.  159.  Id.  Lud.  b.  i.  s.  120.  Id.  Suck,  ir  th. 
s.  242.  Id.  Bert  s.  188.  Id.  Mohs,  b.  i,  s.  500.  M  flfl6. 
s.  32.  W.  Leonhard^  Tabel.  s,  25. — Amphibole  schorlique 
basal tique,  Brotig.  t.  i.  p.  458. — Basaltische  Hornblende, 
Haw.  8.  91.  Id.  Karsfen,  Tabel.  s.  38.  Id.  Stejens,  b.  i^ 
s.  311.    Id.  Lenz,  (x  ;.  s.  322.    Id.  Oken,  b.  i.  s.  324* 

External  Characters. 

Its  colours  are  velTet-black  or  brownish-black. 
It  occurs  crystallised,  in  the  following  figures  ; 
1.  Unequiangular  six-sided  prism,  flatly  acuminated 
with  three  pianos,  set  on  the  alternate  lateral 
edges  of  the  prisn^    ,  fig.  1 09. 
?.  The  pre^jeding  prism,  flatly  acuminated  on  one 
extremity  by  foi^r  planes,  which  are-  stt  on  the 
four  opposite  lateral  planes,  and  on  the  other 
extremity  bevelled,  the  bevelling  planes  set  on, 
the  two  opposite  lateral  edges  f,  fig.  110. 

3.  Th^ 

*  AinpL4x)le  dodecaedre,  Hauy. 
4>  AmphibQle  eqin-dSflbreot,  Hau]^ 
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9*  The  six-sided  prism  flatly  acuminated  at  one  ex- 
tremiiy  by  three  planes,  which  are  set  on  the 
alternate  lateral  edges;  on  the  other  bevelled, 
the  bevelling  planes  set  on  the  opposite  lateral 
edges  *. 
4.  Six-sided   prism,  in  whicb   two  opposite  lateral 
planes  are  broader  than  the  others,  and  doubly 
acuminated  on  the  extremities ;  first,  with  four 
planes^  which  are  set  on  those  edges  which  one 
of  the  broader  lateral  planes  always  forms  with 
an  adjacent  smaller  one ;  and  again  acuminated 
with  four  planes,  which  are  set  on  the«  first,  un- 
der very  obtuse  angles  f. 
The  crystals  are  small  and  middle  sized,  seldom  large, 
ai|d  are  imbedded,  and  all  around  crystallised.     Their 
surfaces  are  smooth. 

The  lustre  of  the  principal  fracture  is  splendent  and 
.yitreous,  approaching  to  pearly;  that  of  the  cross  frac- 
ture is  glistening. 

The  principal  fracture  is  perfect  and  straight  foliated^ 
with  a  double  oblique  angular  cleavage ;  the  cross  frac- 
ture is  small-grained  upeven. 

The  fragments  are  indeterminate  angular,  and  some- 
times indistinctly  rhomboldal. 
It  is  always  opaque. 
It  ia  semi-hard,  inclining  to  soft 
It  is  rather  brittle. 

It  is  more  easily  frangible  than  the  preceding  subspe- 
xries. 

Specific  gravity,  3.158,  3,199,  Kur^cn, 

Chemical 

f  *  Pi  ■■» 

*  Amphibole  ondedmal,  Hauj. 
t  Amphilioi^  •urcompos^,  Haojti 
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10  HORNBLENDE  FAMILY. 

Chemical  Characters. 

Before  the  blowpipe,  it  melts  into  a  black  glass,  but  is 
rather  more  refractory  than  common  hornblende. 

CofUtituent  Parts. 
Basaltic  Hornblende  from  fuMa^ 

Silica,            .  -        .        47.00 

Alumina,          •  -          26.00 

Lime,            -  .          .        8.00 

'Magnesia,         -  -            2.00 

Oxide  of  Iron,  *          15.00 

Water,         -  -          -          0.60 


oaso 

Klaprtfth^  Beit,  b*  r.  s.  154k 

Gcognostic  Situation. 

It  occurs  imbedded  in  basalt,  along  with  olivine  and 
aiigite;  also  in  wacke  and  trap-tuff;  in  small  quantity 
in  some  kinds  of  porphyry,  and  frequently  in  lava. 

Geographic  Situation. 

Europe. — It  occurs  in  the  basalt  of  Arthur^'s  Seat,  and 
other  similar  hills  around  Edinburgh  ;  also  in  the  basalt 
of  Fifeshire,  and  that  of  the  islands  of  Mull,  Canna,  Eig, 
and  Skye.  It  is  also  an  inmate  of  the  basaltic  rocks  in 
England  and  Ireland.  Upon  the  Continent,  it  is  very 
widely  and  abundantly  distributed :  thus,  it  occurs  in  the 
floetz-trap  rocks  of  Fulda,  the  Saxoii  Ers^gebirge,  Bo- 
hemia, Silesia,  Bavaria,  Austria,  Stiria,  Hungary,  Tran- 
sylvania, Italy,  France,  and  Spain. 

-America.— It  is  frequent  in  the  basaltic  rocks  of  Mex* 
ico. 

,  Observations. 
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ObservaitimM* 


1.  It  is  distinguished  from  the  other  subspecies  of 
Hornblende  by  its  colour,  crystallization,  lustre,  and  easy 
frangibility.  It  was  confounded  with  Schorl,  until  Wer* 
ner  pointed  out  its  characters  and  place  in  the  system* 

2.  It  deconiposes  more  slowly  than  basalt :  hence  we 
frequently  find  unaltered  crystals  dispersed  through  the 
clay  formed  by  the  decomposition  of  basaltic  rocks. 

3.  Beyer  describes  a  mineral  under  the  name  KohUn- 
homhlenJkp  (Coal  Hornblende),  which  appears  to  be 
nearly  allied  U$  -hornblende ;  hence  it  deserves  to  be  no- 
ticed in  this  part  of  the  system.  He  describes  it  in  the 
following  terms : — Its  colour  is  velyet-black,  passing  in- 
to brownbh-black.  It  occurs  massive  and  disseminated.^ 
The  principal  fracture  ia  imperfect  foliated,  almost  slaty^ 
sometimes  straight,  sometimes  curved,  and  inclining  to 
fibrous ;  the  cross  fracture  is  small-grained  uneven.  The 
Instre  <^  the  principal  fracture  is  sbining  and  glistaiiag, 
and  pearly ;  the  cross  firacture  glimmering,  or  dull.  It 
is  opaque.  It  affords  a  dark  greenish- grey-coloured 
•treak.  It  is  soft.  It  emits  a  dayey  smell  when  breath- 
ed on.  It  occurs  imbedded  in  pitchstone-porphyry,  be- 
tween Zwickau  and  Planitz  *. 

5.  Actynolitc. 


•  Vid.  Beyer,  in  Crcll'i  Chem.  AnnaL  1. 11.  i.  381.    L?nz,  TtbeL 
%,  3a»    Lcottterd>  Tsich.  b.  L  i.  S67« 
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18  HORNBLENDE  FAMILY. 

2.  Actyuolite, 
Strahlstein,  Werner. 

This  species  is  divided  into  four  subspecies,  viz.  A$- 
bestous  ActynoHte,  fconimon  Actynolite,  Glassy  Acty- 
nolite,  and  Granular  Actynolite. 

First  'JSub$p€cit9*        ♦• 

Asbsstous  Actyno^te. 

Asbest^rtiger  Stfahbtein,  Werner. 

Asbestartiger  Strah^stelh^  Wid.  s.  479-— Airiiiinthinhe,  Kini^ 
*  vol.  i.  p.  l64. — Asbestartiger  Stnihlstein,  Emm.  b.  !•  s.  4i& 
— Asbestoidj  JUun,  t,  \u  p.  371* — Actinote  aciculaire^  Haw^ 
t.  iiL  p.  75.— La  Rayonante  asbestiform^  Brock,  t.  i.  p.  504^ 
-«-Aabestartiger  Strahlstein^  Reuu,  b.  ii.  1.  s*  174.  Id,  Lud. 
b;L  s.  140.  /4.  Suck,  ir  th.  s.  252.  Id.  Bert.  s.  156.  Id. 
Moks,  b.  i.  s.  581.  Id.  Hub.  s.  6l.  M  Leonhard,  TabeL 
8.  SO. — Amphibole  actinote  aciculaiit!>  Brong.  t.  i.  p.  455.—^ 
Asbestartiger  Strahlstein,  Karst.  Tabcl.  s.  40.  Id  Hatat. 
s-  99* — Asbestinite,  Kid,  voL  i.  p.  11 6. — Anipbibolc,  Hauy, 
Tabl.  p.  40. — Asbestartiger  Strahlstein^  Stcffens,  b.  i.  s.  281. 
Id.  Lenz,  b.  ii.  s.  68^.— Strahlige  Hornblende^  Oken,  b.  i. 
S,S22. 

External  Characters. 

Its  colour  is  greenish-grey,  which  passes  on  the  one 
side  through  mountain-green  into  a  kind  of  sky-blue,  on 
the  other  through  olive-green  into  yellowi;ih-brown,  and 
liver-brown. 

It 

Digitized  by  CjOOQ IC 


ACTYNOLITE.  18 

It  occurs  massive,  and  in  capHlaiy  crystals :  the  crys- 
tals are  sonietimes  elastic-flexible. 

Internally  the  lustre  is  glistening  and  pearly. 

The  fracture  is  scopiform  fibrous>  sometimes  passing 
into  radiated. 

The  fragments  are  splintery  and  wedge-shaped. 

tt  occurs  in  distiiict  concretions,  which  are  wedge- 
shaped,  and  promiscuously  aggregated. 

It  is  opaque,  or  slightly  translucent  on  the  edges. 

It  is  soft. 
'    It  is  rather  sectile. 

It  is  rather  difficultly  frangible. 

I^cific  gravity,  S.579,  Kirvoatu    2.809,  Karsten. 

Ckemtcal  Charatlers* 

Itmelts  with  difficulty  before  the  blowpipe,  intp  a  black 
or  dark  green  coloured  glass. 


Cmulttuent  Pvt*. 

Silica,              * 

♦7.0 

IJme, 

lis 

Magnesia, 

7.3 

Oxide  of  Iron, 

20.0 

Oxide  of  Manganese, 

10.0 

Loss,    .        .            .        • 

4.4 

100.0 
Vauqueliriy  in  Hauy,  t.  ir.  p.  33S* 

Hiis  is  an  analysis  of  the  variety  of  Asbesfous  Acty« 
nolite,  named  ByaaoliU  by  Saussure. 

Gtognosiic  Sitiiation* 

It  occurs  in  beds  in  gneiss,  mica-slate,  and  granular 
limestone,  along  with  magnetic  ironstone,  iron-glance, 

iron- 
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14  HORNBLENDE  FAMILY. 

iron-pjrites,  copper-pjrites,  Yariegated  copper-ore,  ma^ 
lachite^  galena,  blende,  common  actjnolite,  amethjst, 
garnet,  and  asbestus. 

Cfeographic  Situation. 

£ttrope.— In  Norway,  it  occurs  at  Arendal,  Eongs- 
berg,  and  Roraas ;  in  Sweden,  at  Sala,  and  other  places ; 
in  the  Harta,  the  Saxon  Erzgebirge,  Bohemia,  Fran- 
conia,  Silesia,  Switzerland,  Hungary,  Italy,  and  France. 

jfmmca.— Greenland ;  and  the  metalliferous  mountains 
of  Zacatecas  in  Mexico* 

Ohservatiofis, 

1.  It  is  distinguished  from  the  other  subspecies  by  its 
colour*suite,  capillary  crystallizations,  pearly  lustre,  fi- 
brous fracture,  and  inferior  degree  of  hardness.  It  is 
distinguished  from  AtbtMtuu  by  its  lustre,  fracture,  distinct 
concretions,  and  weight. 

2.  Those  varieties  of  ariiestous  actynolite  which  occur 
in  very  thin  scopiformly  aggregated  acicular  elastic-flex- 
ible crystals,  have  been  considered  as  forming  a  distinct 
species,  and  named  Byssotitc  by  Saussure,  Amianthoid  by 
Hauy,  and  Asbestoid  by  some  French  mineralogists. 


Second 
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Second  Subspecies, 

Commoo  Actynolite. 

Gretnemer  Strahbtaio,  Werner. 

Basahes  radtis  miminis>  fibrosis,  nitidis,  coinpositus ;  Basaltei 
librosus.  Wall  gen,  22^.  spec  1 53. — Geneincr  Strahlstein,  WuL 
6.  480.-— Scborlaceoua  Actynolite^  and  Common  Asbestoid^ 
Kirw.  vol.  u.p^  166.  Sc  l6S, — Gemeiner  Stmhlstein,  Estner^ 
fo.  ii.  s.  887.  Id.  Emm,  b.  i.  s.  41 8. — StraHte  commune.  Nap* 
p.  S2S. — Zillerthitc,  Lam,  t.  ii.  p.  357« — Actinote  ctale,  Hauy, 
%,  iii.  p.  75, — La  Rayonnante  commune.  Brock,  t.  i.  p.  507« 
— Gemeiner  Strahlstein,  Rents,  b.  i.  s.  176.  Id.  Lud.  b.  L 
9.  140.  Id.  8wck.  U  th.  8.  140.  Id.  Bert.  s.  185.  Id.  Moht, 
b.  i.  8.  583.  Id.  Hah.  s.  59.  Id.  Leon/iord,  Tabd.  s.  31 — 
Amphibole  Actinote  bezaedre,  Brong.  t,  i.  p.  454*-— Gemdner 
Strahlstein,  Karsi,  Tabel.  s.  40.  Id.  Hmts.  s.  91).*^Actyno- 
lite,  Kidf  vol.  L  p.  1 16 — ^Amj^ibole  comprim^,  Hautf,  TabL 
p.  40. — Gemeiner  Stralilstein,  Siejtns,  b.i.  8.284.  Id.  Lem^ 
b.  iL  s.  681.    Id.  Ohm,  b.  i.  s.  382. 

External  Characters. 

Its  principal  colour  is  leek-green  :  it  occurs  also  olive- 
green,  grass-green,  and  mountain-green. 

It  occurs  massive,  and  disseminated. 

Internally  it  is  shining,  inclining  to  glistening. 

The  fracture  b  small,  scopiform,  and  promiscuous  ra^ 
dialed,  with  a  double  oblique  angular  cleavage. 

It  frequently  occurs  in  thick  columnar  concretions. 

It  is  generally  translucent  on  the  edges,  sometimes 
translucent. 

It 
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It  is  semi-hard. 

It  is  rather  brittle. 

It  is  rather  difficultly  frangible. 

Specific  gravity,  2.994,  3.293,  Kirwan.    3.450^  Sru* 

Chemical  Characters. 

Before  the  blowpipe,  it  melts  into  a  greenish-grej  or 
blackish  glass. 


Comtituent  Parti. 

Silica, 

64.00 

Magnesia^            ••• 

20.00 

Alumina, 

2.70 

Lime,          •            -        - 

9.30 

Iron,          -         .        * 

4.00 

,  100    Sergmann. 

Geognoslic  SiiuatiorL 

It  occurs  in  beds  in  gneiss,  mica-slate,  and  talc-sIate^ 
sometimes  alone,  sometimes  accompanied  with  ores  of 
different  kinds,  as  galena,  magnetic  ironstone,  copper- 
pyrites,  and  blende.  Small  and  irregular  veins  occa- 
sionally occur  in  transition-trap,  and  minute  portions  in 
floetz-trap  rocks. 

Geographic  Situation, 
It  occurs  at  .Eilan  Reach  in  Glenelg,  in  Inverness- 
shire ;  in  the  parish  of  Sleat,  in  the  isle  of  Skye ;  diffe- 
rent places  in  the  isle  of  Lewis.     In  Cornwall,  as  in  the 
jieighbourhood  of  Redrtith  *.     On  tlie  Continent,  it  is^ 

not 
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fiot  liteommon  in  Saxbnj,  Bohemia^  Silesia^  Sweden^ 
and  Norway. 

Observations. 

1.  ThU  is  the  moist  common  subspecies  of  Actynolite. 
It  never  occurs  regularly  crystallised ;  the  crystallised 
varieties  of  actynolite  formerly  induded  under  tbb  sub- 
species being  now  referred  by  Werner  to  the  Glassy  Ac- 
tynolite. 

8.  It  has  been  frequently  confounded  with  Epidote  or 
Pbtadte ;  but  these  minerals  are  distingilished  from  each 
other  by  the  characters  stated  in  toI.  i.  p.  97. 


Third  Subspecies* 

Glassy  Actynolite, 

tilasartiger  Strahlsteinj  Wemsr: 

Glasartiger  Strahlstein^  Wid.  s.  438. — Glassy  Actynolite^  Kins. 
vol.  i.  p.  1 68.-— Glasartiger  Strahlstein^  Estner,  b.  ii.  s.  893. 
Id,  Emm.  b.  i.  s.  4j^.--^tralite  Vetrosa^  Nap.  p.  826. — La 
RayoimBnte  vitreuz>  Brock,  t.  i.  p.  dlO.'—Glasartiger  Strahl- 
9tcio>  Btuss,  h.La.  18S.  Jd.  Lud.  b.  i.  s.  141.  Id.  Bert. 
fl.  155.  Id.  Mohs^  b.  L  s.  886.  Id.  Leonkard,  Tabel.  8.  31. 
— Ampbibole  actinote  fibreuxji  Brohg.  t.  L  p.  455.— Glaasirti-. 
ger  Strahlstein,  &  Muschlicher  Strahlstein^  Karst.  Tabel. 
M.  40. — Glasartiger  Strahlstein^  Haus.  s.  99*^-Amphibole 
etal6  et  fibreux^  (in  part),  Bauy,  Tabl.  p.  40.— Glasartiger 
StrahlsteiD,  Steffens,  b.  i.  s.  286.  Id.  Lenz,  b.  ii.  s.  685.  Id. 
Ohen,  b.  i.  s.  32^4 

External  Charaders: 

Its  ^loiir  is  mountain-green,  which  passes  into  graas^ 
green,  and  leek-green,  idso  into  greenis b-wbite. 

Vol.  II.  B  It 
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It  oceuri  voBaAre ;  and  czystallised  in  the  fiiBowin^ 
figures: 

Very  oblique  rhomboidal  four-sided  prism,  in  whicb 
either  the  acute  or  the  obtuse  edges  are  truncat- 
ed, or  both  are  truncated  in  the  same  crjataL 
Some  crjstals  af^ar  to  be  truncated  on  the  ter- 
minal edges  and  angles  *. 

The  crystals  are  middle-sized,  also  small,  and  very 
small ;  seldom  single,  generally  many  resting  on  one  an- 
other, or  they  are  scopiformly  aggregated. 

The  external  and  internal  lustre  is  ritreous,  slightly 
indining  to  pearly. 

The  fracture  is  narrow  and  straight  radiated^  some- 
times passing  into  fibrous,  generally  scopiformly  diver-' 
gingi  seldom  parallel,  and  principally  in  the  rarieties  in 
which  the  fracture  inclines  to  fibrous. 

The  fragments  are  splintery  vn(*  wo^^rp^shaped. 

It  occurs  in  thick  prismatic  concretions^  w  a  ch  inclose 
smaller  ones  of  the  same  kind. 

It  is  translucent. 

It  is  brittle. 

It  is  uncommoidy  easOy  frangible. 

It  is  traversed  by  rents. 

It  is  semi-hard :  it  scratches  glass,  but  is  scratched  by 
quartz. 

Specific  gravity,  3.175,  Karsten.    3.4050,  Hausmann. 

Chemical 


*  According  to  Count  de  Bournon,  the  primitive  form  of  actyoolite  dil" 
ten  firom  that  of  hornblende,  although  they  are  said  bj*  Hauy  to  be  identi-r 
caL  He  saya  tha  primitive  crystal  of  actynolite  it  a  rhomboidal  tetrahedral 
prism,  of  about  130^  and  50^,  in  which  the  terminal  planes  are  indinod  ta 
the  axis,  so  as  to  form  with  the  edges  50^  of  the  prism  angles  of  940  nn^ 
a5<^— Vid.  Boivnon'f  Cfttafogue  Min*  p.  86» 


Digitized  by  CjOOQ IC 


6iASSY  ACTYNOLITE.  19 

Chemical  Character^. 

Before  the  blowpipe,  it  melts  difficultly  into  an  opa([u^ 
giten-coloured  gla^s. 


Constituent  Partsi 

Glassy  Actynolite  from  ZiUcrthal 

in  the  TyroL 

Silica, 

60.00 

Magnesia,         - 

19.25 

Alumina, 

0.T3 

Lime,          -        - 

9.75. 

Potash, 

0.60 

Oxide  of^  Iron,  - 

11.00 

Oxide  of  Manganese, 

0.50 

.Oxide  of  Chrome, 

3.00 

Carbonic  Acid,  and  Watery 

5.00 

Loss, 

0.25 

Laugier^ 

Annales  du  Mu^ 

t. 

T.  p.  79. 

Geognostic'and  Geographic  Sittuitioni, 
£«rope.— It.  occurs  in  primitive  rocks  in  the  isle  of 
Skje:  in  veins,  along  with  rock-crystal,  axinite,  and 
^pidote,  at  Bourg  d'^Oisans  in  Daiiphinj;  in  beds  of 
indurated  talc,  with  limestone  and  common  talc,  on  St 
Gothard ;  alio  in  a  similar  repository  in  the  Zillerthal, 
in  the  Tyrol ;  and  in  Sweden. 

Asia. — It  appears  to  be  associated  with  talc  at  Bialoy- 
arak,  in  the  tJralian  Mountains. 

Observations. 
1.  It  is  distinguished  from  the  preceding  subspecies  by 
its  vitreous  lustre,  crystallizations,  apd  parallel  cross 
renU 

B  Sf  2.  Hauy 
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2.  Hauj  is  of  opinion,  that  Actynolite  and  Hornblendif 
belong  to  the  same  species,  because  his  observations  shew 
an  identity  in  their  primitive  forms.  Count  de  BoumoU, 
on  the  contrary,  proves  that  their  primitive  forms  arer 
not  the  same;  hence,  he  infers  that  thej  are  dbtinct 
species.  These  two  minerals  are  further  distinguished 
by  their  colour,  fracture,  crystallizations :  the  crystal- 
lizations of  actynolite  being  few  in  number,  and  simple;^ 
whereas  those  of  hornblende  are  more  numerous,  and- 
complex ;  and,  lastly,  they  differ  remarkably  in  geognos- 
tic  situation. 

3.  The  fibrous  varieties  of  glassy  actynolite  have  been 
confounded  with  Amianthus ;  but  they  are  distinguished- 
from  it  by  lustre,  cross  rents,, and  the  rough  feel  of  Uieir- 
powder. 


Fourth  Subspecies. 

Granular  Actynolite* 

Eomiger  Strahlstein,  Werner. 

Komigcr  Strahlstein,  Karsteriy  Tabcl.  n.  42.  s.  91-   Id.  Steffen^, 
b.  i.  s.  289.    Id.  Lenzj  b.  ii.  s.  688.    Id.  Oken,  b.  i.  s.  322. 

External  Characters^ 

Its  colour  is  grass-green. 

It  occurs  massive. 

Internally  its  lustre  is  shining  and  vitreous. 

The  principal  fracture  is  imperfect  foliated,  with  a 
twofold  cleavage :  the  cross  fracture  is  splintery. 

It  occurs  in  large,  coarse^  and  small  granular  distinct 
eoucretions. 

If 
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It  is  faintlj  translucent. 

It  is  semi-hard,  approaching  to  hard* 

It  is  rather  brittle. 

It  is  rather  easily  frangible. 

GeognoMtic  and  Geographic  Situations. 

It  occurs,  along  with  precious  garnet  and  quarts;  in. 
jdie  Saualpe,  and  Tainach,  in  Stiria, 

Ohservationa. 

The  Smaragdite  of  Saussure,  (the  Green  Diallage  of 
Hauy),  has  been  confounded  with  this  subspecies  of  Ac- 
tynolite  ;  but  it  is  distinguished  from  it  by  its  pearly 
lustre,  single  cleavage,  uneven  cross  fracture,  inferior 
Jiardness,  and  sectility^ 


S.  Tremolite '^^ 

Tremolith,  Werner. 

This  species  is  divided  into  three  subspecies,  viz.  As- 
bestous  Tremolite,  Common  Tremolite^  and  Glassy  Tre- 
molite. 

B  3  First 


*  The  name  is  deiive4  from  Tremda^  a  vaUey  in  the  Alps,  where  d  is 
nid  to  haTC  been  first  found.  It  would,  howerer,  appear,  that  it  was  firat 
discovered  in  Transylvania  by  M.  Von  Fiditel,  and  described  by  him,  under 
the  name  SoMltn  and  SUrn^^ptUk:  Uwas  aftannids,  in  the  year  1788, 
f  sand  in  the  T«Uey  of  Tremohu 
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First  Subspecies. 

Asbestous  Tremolite* 

Asbestartiger  Tremolith,  Werner. 

•  Asbestartiger  Tremolith,  Emm,  b.  i.  s.  425.  Id,  Esiner,  b.  ii 
s.  893. — Grammatit^^  Hauy,  t.  iii.  p.  2«7. — La  Tremoli^ 
asbestiforme^  Brock,  t.  i.  p.  514.— Asbestartiger  Tremolith^ 
Eeust,  b.  L  s.  186.  Id.  Lud.  b.  I  s.  142.  Id.  Suck.  Ir  tlu 
s.  272.  Id.  Bert.  s.  166.  Id.  Mohs,  b.  i.  s,  589-  Id.  Leon^ 
hard,  Tabel.  8.  31.— Grammatite,  Brong.  t.  i.  p.  475.  Id. 
Lucas,  p.  77.  Id.  Brard,  p.  188. — ^Asbestartigo*  Tremolith, 
Karsten,  Tabel.  s.  44. — Amphibole  blanc  et  soyeux^  Hauy, 
TabL  p.  41. — ^Asbestartiger  Tremolith,  Steffens,  b.  i.  s.  290. 
Id,  Lenz,  b.  i.  s.  689* — ^Asbestartiger  Grammatite,  Oken^  h.  L 
s.  327. 

External  Characters. 

Its  most  common  [colour  is  greyish-white ;  it  is  faund 
also  yellowish-white,  and  greenish-white. 

It  occurs  massive. 

Internally  it  is  shining,  approaching  to  glistening,  and 
is  pearly  *. 

The  fracture  is  fibrous,  and  is  either  scopifprm  or  stel- 
lular fibrous. 

The  fragments  are  wedge-shaped,  or  splintery. 

It  occurs  in  dbtinct  concretions,  which  are  thickj 
wedge-shaped,  and  promiscuously  aggregated- 

It  is  translucent  on  the  edges. 

It  is  rather  easily  frangible. 

II 

f  It  has  |i  lower  lustre  than  anj  of  the  other  suhspt^ia. 
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It  is  soft,  i^proaching  to  yerj  soft 

It  is  rather  sectile. 

Specific  gravity,  2.683,  Karsteu. 

Physical  Characters, 

When  struck  gently,  or  rubbed  in  the  dark,  it  emits  a 
pfde  reddish  coloured  light ;  when  pounded,  and  thrown 
on  coals,  a  greenish  coloured  light.  It  phosphoresces 
more  than  any  of  the  other  subspecies. 

Chemical  Characters. 
Before  the  blowpipe  it  melts  into  a  white  opaque  mass. 

Geognostic  Situation. 

It  occurs  most  frequently  in  granular  foliated  lime* 
itone,  which  is  either  primitive  or  transition,  or  in  do- 
lomite :  sometimes  in  cUorite ;  and  more  rarely  in  floetz- 
trap  rocks. 

Geographic  Situation* 

It  occurs,  along  with  actynolite,  in  Glenelg  in  Inver- 
ness^shire ;  in  dolomite  in  Aberdeenshire  and  Icolmkill ; 
and  in  basalt  in  the  Castle  Rock  of  Edinburgh.  In  Nor- 
way, it  is  an  inmate  of  transition  limestone ;  in  Bohemia, 
it  is  imbedded  in  limestone,  along  with  calcareous-spar, 
slate-spar,  brown-spar,  fluor-spar,  and  quartz ;  at  Dog- 
natska  in  Hungary,  with  galena,  copper-pyrites,  iron- 
fjnte\  compact  and  foliated  magnetic  ironstone,  and 
garnet ;  Switzerland  in  dolomite ;  in  granular  limestone, 
along  with  augite,  on  Mount  Vesuvius. 

B4  Second 
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Second  Subspecies. 

Common  Tremolite. 

Gemeiner  Tremolijh,  Werncf'. 

Gemeiner  Tremolith,  Eslner,  b.  ii.  s.  901.  Id,  Emm.  b.  L  s.  426. 
— Gramniatite,  Hau^^  t.  iii/p.  227. — La  Tremolithe  commune^ 
Brack,  t.  i.  p.  5 15. — Gemeiner  Treraolith,  Reuss,  b.  i.  s.  188, 
Id.  Lud.  b.i.  9. 142.  Id.  Suck.  U  th.  1.274.  Id.  Bert.  s.  164. 
Id,  MohSf  b.  i.  8.  5Q0. — Grammatite,  Lucas,  p.  77. — ^Tremo- 
lithe Hab.  s.  6l.  Id.  Leonhard,  Tabel.  b.  31. — Grammatitej 
Brong.  t.  i.  p.  475.  Id.  Brard,  p.  188. — Gemeiner  Tremo- 
lith,  Karstcn,  Tabd.  s.  44. — Gemeiner  Grammatite^  Haus. 
s.  97 — Amphibole  grammatitc,  Hautf,  Tabl.  p.  40. — Gemei- 
ner Treraolith,  Stcffens,  b.  i.  s.  291*  Id.  Lenz,  b*  ii.  s.  691* 
— Geipeiper  Grammatite,  Oken,  h.  i.  s*  S27. 

External  Characters. 

Its  colours  are  greyish,  greenish,  jellowbh  and  reddish 
white  ;  of  these  the  most  frequent  is  the  greyish-white  ; 
also  dark  smoke-grey. 

It  opcurs  massive;  and  crystallised  in  the  following 
figures : 

1.  Very  oblique  four-sided  prism^  truncated  on  the 
acute  lateral  edges. 

3.  Same  prism,  truncated  on  the  obtuse  lateral  edges. 

5.  Same  prism,  truncated  on  all  the  lateral  edges. 

4.  Same  prism,  bevelled  on  the  obtuse  lateral  edges. 

When  these  bevelling  planes  increase  so  much 
that  the  original  ones  disappear,  there  is  formed 
£,  An  extremely  oblique  four-sided  prism. 

6.  Very  oblique  four-sided  prism^  very  flatly  bevelled 

n 
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^n  the  extremities,  the  bevelling  planes  set  on 
the  acute  lateral  edges  *. 
?•  The  preceding  figure  -^y  truncated  on  the  acute  la- 
teral edges, 
fi.  N®  6.  truncated  on  ^11  th^  lateral  edges  $. 
4^.  N^  6.,  in  which  all  the  lateral  edges  are  rounded 

oif||. 
The  lateral  planes  are  longitudinallj  streaked. 
The  crystals  are  middle-sized  or  small ;    sometimes 
;iingly  imbedded,  sometimes   superimposed,  or  promis- 
cuously aggregated. 

The  lustre  is  shining,  and  intermediate  between  vitre- 
ous and  pearly  ^. 

The  fracture  is  broad  radiated,  with  a  double  oblique 
Angular  cleavage,  which  gives  to  the  fracture-surface  a 
longitudinally  streaked  appearance :  the  cross  fracture  is 
pneven  §. 

The 

*  Grammatite  di-tetraedre,  Hau^, 

f  Grammatite  bis-unitaire,  Hauy. 

%  Grammatite  tri-unitaire,  Hauy. 

II  Grammatite  cylindroide,  Hauy. 

%  It  has  a  higher  degree  of  lustre  than  any  of  the  other  subspecies. 

§  This  mineral  splits  easily,  not  only  in  the  direction  of  the  planes  of 
the  prism,  but  also  in  that  of  its  diagonals,  particularly  tiie  longest  diagonaL 
When  we  break  across  one  of  these  prisms,  we  observe  on  the  fracture-sur- 
free  a  line  in  the  direction  of  the  longer  diagonal,  which  is  so  strongly 
marked,  that  at  first  sight  we  are  apt  to  consider  it  as  pointing  out  these  aa 
bemitrope  or  twin-crystals.  The  name  Grammatittt  formerly  given  to  this 
mineral  bjr  Hauy,  is  derived  firom  the  character  just  stated.  It  is  also 
worthy  of  remark,  that  in  the  firacture  of  tremolite,  even  in  crystals,  ther* 
is  a  tendency  to  the  fibrous  structure :  the  stroke  of  a  hammer,  or  even  the 
simple  pressure  of  the  finger  in  some  cases,  wiU  separate  fblia  or  rad&  into 
fibres  as  delicate  as  those  of  amianthus,  and  which  are  somewhat  elastic- 
fieziUe.  All  these  characters  are  foreign  to  hornblende  and  actynolite,  and 
may  therefore  be  used  as  characters  for  distinguishing  tremolite  from  these 
^pedes.— Vide  Boumon^s  Catalogue  Min,  p.  87^  88.  where  aU  the  partici- 
}ars  here  stated  are  more  fully  enumerated. 
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The  firagments  are  iudetermlnate  angular,  seldom 
■lightly  rhombaidal. 

It  is  translucent,  or  semi-transparent. 

It  occurs  in  large  and  coarse  granular  concretions, 
which  sometimes  approach  to  the  diverging  wedge-shaped 
columnar  variety. 

It  scratches  glass  ;  and  if  we  draw  it  very  hard  over 
the  surface  of  quartz,  it  slightly  scratches  it. 

It  is  rather  brittle. 

It  is  easily  frangible. 

}ts  powder  is  rough  to  the  feel. 

Specific  gravity,  2.9267,  3.2,  Hauy.  2.882,  Kantcn, 
3.000,  Wid. 

Chemical  Characters. 

Before  the  blowpipe,  it  loses  its  colour  and  transpa- 
rency, melts  with  great  difficulty,  often  only  on  the  edges, 
and  with  considerable  ebullition,  into  an  opaque  glass. 


Constituent  Parts. 


Sfllcft,  27.0 

Magnegia»     18.5 
Ume^  2L0 

Alumina,        6.0 
f;ta:boii.fu:id,S6.0 


SiUcm  35.5 

Magnesia,      16.5 
Lime,  16.5 

Carbonic  add 
and  Water,    SS.0 

BuckoU. 


SiUca,  52.0 

Magnesia,      12.0 
L4me,  20.0 

Carbon,  acid,  12.0 
Atracf  afirofk. 

Lomiu 


Silica,        .  50 

Magnesia,  25 

Lime,        -  18 
Carbonic  add 

and  Water,  5 

Laugier, 


Geognostie  Situation. 

Like  the  asbestous  subspecies,  it  occurs  principally  in 
granular  limestone,  or  dolomite,  and  in  metalliferous  beds. 
These  beds  contain,  besides  the  tremolite,  quartz,  calca- 
)reott8-spar,  garnet^  blende,  galeua^  copper-pyrites,  and 

vitreoui 
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Titreous  copper-ore,  or  copper-glance.  It  sometimes  oc- 
curs in  indurated  talc,  along  with  rhomb-spar;  or  in  com- 
mon talc,  with  calcareous-spar  and  rutile.  It  occurs 
farelj  in  serpentine  and  granite. 

Geographic  Situation^ 

Europe. — In  Scotland,  it  is  found  in  Aberdeenshire,  and 
Inverness-shire ;  also  in  the  island  of  Unst,  one  of  the 
Zetland  group  of  islands.  On  !,the  Continent,  it  occurs 
at  Eongsberg  in  Norway,  along  with  ores  of  silver ;  in 
the  island  of  Senjen  in  Nordland,  in  thin  beds,  resting  on 
limestone,  and  covered  with  a  bed  of  massive  garnet ;  in 
Sweden,  Hessia,  Bohemia,  Silesia,  Moravia,  Switzerland, 
the  Tjrol,  Carinthia,  Camiola,  Hungary,  Transylvania, 
(taly,  and  France. 

Ana. — It  is  found  qn  the  borders  of  the  Ltake  Baikal. 

^mema.-— It  occurs  in  Pennsylvania* 

4/Hca.-^Egypt. 


Third 
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Third  Subspecies,  ^^ 

Glassy  Tremolite. 

Glasartiger  Tremolith,  Werner. 

dasartiger  Tremolith>  Estner,  b.  iL  s.  907*  Id,  Emm.  b.i. 
s.  ^^9. — Crammatitej  Hauy,  t.  iiL  p.  227* — La  Tremolitii* 
Titreuse^  Brock,  t.  i.  p.  516.— Glasartiger  Tremolith^  Eeuss, 
b.  i.  tb.  1.  8.  igS.  Id.  Lud.  b.  i.  a.  145.  Id.  Sudu  U  tb. 
a.  277.  Id.  Bert.  s.  165.  Id.  M^ht,  b.  i.  s.  392/— Grmmma- 
t  ,  Imcosj  p.  77- — Glasartiger  Tremolith,  Leanhard,  Tabel. 
0.  31. — Tremolith,  Hab.  s.  6l. — Grammatitc,  Brong.  t.  i. 
p.  475.  Id.  Brardf  p.  188.— Glasartiger  Tremolith,  Karsten, 
Tabel.  s.  44.  Id.  Haus.  97. — Amphibgle  Grammatite,  Hat^, 
Tabl.  p.  40. — Glasartiger  Tnipolitli,  Steffens,  b.  i.  s.  294^ 
Id.  Lmz,  b.  ii.  a.  694.— Glasartiger  Gmmmatite,  Oken,  b.  i, 
'$.  327. 

External  Characters. 

Its  colours  are  greybh,  greenish,  yellowish,  and  red- 
dbhowhite. 

It  occurs  massive,  and  crystallised  in  acicular  crystals. 

Its  lustre  is  shining,  but  in  a  lower  degree  than  the 
preceding  subspecies,  and  intermediate  between  vitreous 
and  pearly. 

The  fracture  is  straight,  long,  narrow,  and  scopiform 
radiated,  with  frequent  parallel  cross  rents. 

The  fragments  are  splintery* 

It  occurs  in  distinct  concretions,  which  are  thick 
wedge-shaped  columnar,  including  thin  columnar.  The 
latter  are  promiscuously  arranged. 

It  is  translucent. 
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tt  is  intermediate  between  soft  and  semi-hardi^ 

It  is  very  easilj  frangible. 

It  is  rather  brittle. 

Specific  grayity,  2.863,  Kauten. 

Physical  Character. 

It  is  phosphorescent  in  a  low  degree,  but  not  by  rvlb-* 
Kng. 

ChtmicaVjCharacitt. 
It  is  said  to  be  infiDsible  before  the  blowpipe. 

Consiitumt  Porta, 


6^00 

lass 
i&oo 

Inn,  e.16 

Carbon,  add 
tnd  Water,  6.05 

KlaprotL 


Tr«taiolite  from  St  GothanL 


SUica, 

S5.5 

Lime, 

i6.5 

Magmia, 

16.5 

'Water,  and 

Carbon,  adfl 

,23.0 

101.5 

Sitica,  28.4 

Lime,  3a6 

Magnesia,       18.0 
Water,  and 
Carbon,  add,  23.0 

lOOO 


SiUca,  4L0t 

Lime,  15.00 

Magnesia,       15.25 
Water,  and 
Carbon,  add,  2&00 
LoM,        -        5.75 

100.0 


Laugier,  Annales  du  Mustmn,  34  cahier,  t.  vL  p.  232. 


6eogno9tic  Situation. 
It  is  the  same  as  that  of  the  preceding  subspecies,  oc- 
curring principally  along  with  granular  limestone. 

Geographic  Situation. 

Europc-^tt  occurs  at  Arendal  in  Norway ;  in  Bava- 
ria, Salzburg,  the  Tyrol,  Switzerland,  and  Hungary. 
Jsta.— In  the  island  of  Ceylon ;  in  the  Uralian  moan- 

Obicrvatiowt^ 
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ObservatioM. 

1.  Asbestou!^  Tremolite  might  be  confounded  witk 
Amianthus  I  but  the  following  distinctive  characters  wilt 
enable  us  to  dbcriminate  them  with  facility :— The  frac- 
ture of  amianthus  is  parallel  and  cunred  fibrous,  but  that 
of  asbestous  tremolite  is  stopiform  fibrous :  amianthus 
do^  not  occur  th  distinct  concretions,  as  is  the  case  with 
asbestous  tremolite ;  the  powder  of  amianthus  is  soft, 
whereas  that  of  asbestous  tremolite  is  dry  and  rough  to 
the  feal ;  and,  lastly,  amianthus  U  not  phosphoric  by 
friction,  whereas  asbestous  tremolite  becomes  phosphoric 
by  friction. 

2.  Hauy  now  Considers  tremolite  but  as  a  variety  of 
actynollte,  and  actynolite  as  a  variety  of  hornblende ; 
consequently  he  arranges  these  three  minerals  under  onef 
head,  as  a  singles  species,  under  the  name  Amphibole. 
Boumon  having  proved  that  these  minerahi  do  not  agree 
in  their  primitive  formsj  and  Werner  having  shewn  their 
difference  in  other  characters,  we  are  still  inclined  to  con- 
sider them  as  distinct  species. 

3.  On  a  general  view,  Tremolite  is  characterised  by  its 
irhite  colours :  Actynolite  by  its  light  green  colours ;  and 
Hornblende  by  its  dark  green  colours. 


4.  Kyanitey 
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4.  Ityanite,  or  CyanitCi 
Kjanit,  W'emen 

Sapparc,  Sdunure,  Voyages,  §  I9OO.  &  Jour,  de  Phys.  1789, 
p.  213. — Cyanite,  Wid.  s.  475.  Id.  Kirrvan,  vol.  i.  p.  209. 
Jd,  EHner,  b.  ii.  s.  69O.  Id.  Emm.  hi  i.  s.  412.  Id.  Nap. 
p  S£S.  Id.  Lam.  t.  ii«  p.  256. — Disthene^  Hatqf,  t.  iii.  p.  220. 
—La  Cyanite,  Brocks  t.  i.  p.  501. — Cyanit,  Reuss,  b.  iL  2. 
«.  61.  Id.  Lud.  h.  i:  s.  139*  Id.  Suck.  U  th.  s.  46S.  Id. 
Bert.  s.  285*  Id.  Mohs,  b.  i.  s.  575.  Id.  Hab.  s.  34.— Dis- 
thene,  Lucas,  p.  76. — Cyanit,  Leonhatd,  TabeL  s.  30. — 'bin* 
thenc,  Brong.  t.  i.  p.  423.  Id.  Brard,  p.  186.-— Cyanit, 
Karsien,  Tabel.  s.  48.— Kyanit,  Hans.  s.  102.— Cyanite,  Kid, 
vol.i.  p.  182. — Disthene,  Hom^,  Tabl.  p.  54. — Kyanit,  Stef* 
fens,  b.  i.  s.  299. — Cyanit,  Letw^  h.  ii.  s.  696. — Talkschorl, 
Oken,  b.  L  s.  803. 

£xttmal  Characttti. 

Its  colours  are  milk-white,  passing  into  bluish-grey^ 
Berlin-blue,  and  sky-blue^  which  latter  borders  on  celan- 
dine-green. The  white  varieties  are  often  marked  with 
blue-coloured  flame  delineations. 

It  occurs  massive,  disseminated;  and  crystallised  in 
the  following  figures : 

1.  Oblique  four-sided  prism,  with  two  opposite  broad 

and  two  opposite  narrow  planes  ♦. 

2.  Oblique  four-sided  prism,  truncated  on  the  two  op-* 

posite  acute  lateral  edges  f,  fig.  111. 

3.  Preceding 
* '  ■       '    — .     ,  ■  -  ■  -      .       ■ .  J- 

♦  Forme  primitive^  Hauy. 

t  Ditthene  perihexMdre,  Hanjr. 
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3.  Preceding  figure^  in  which  all  the  lateral  edges  are^ 

trunoated. 

4.  Twin-crjstal :    it  may  be  considered  as  two  flat 

four-sided  prbms  joined  together  hy  their  broad« 
er  lateral  planes  ^. 

The  narrow  lateral  planes  are  longitudinally  streaked/ 
and  glistening :  the  broad  are  smooth  and  splendent. 

The  crystals  are  middle-sized,  small,  and  very  small ; 
are  singly  imbedded,  or  intersect  one  another. 

The  lustre  is  splendent  and  pearly. 

The  fracture  is  broad  abd  slightly  curved  radiated,' 
sometimes  inclining  to  foliated,  and  is  scopiformly  or  pro- 
miscuously radiated.  The  fracture  of  the  crystals  is  fo- 
liated^  with  a  threefold  cleavage :  of  these  cleavages,  that 
parallel  with  the  broad  lateral  planes  is  the  most  distinct ; 
the  others  are  much  less  so.  The  cross  fracture  is  un- 
even. 

The  fragments  are  splintery,  or  imperfectly  rhomboi- . 
daL 

It  occurs  in  distinct  concretions :  the  massive  varieties^ 
in  long  granular,  the  radiated  in  wedge-shaped  prismatic 
concretions. 

The  massive  varieties  are  translucent ;  the  crystals  in 
general  transparent. 

It  scratches  glass :  the  broad  planes  can  be  scratched 
#ith  steel ;  the  narrow  planes  do  not  yield  to  it. 

It  is  rather  brittle. 

It  is  easily  frangible. 

Specific  gravity,  3.470,  JCdrsten.  3.517,  Saussure. 
$.680,  iClaptoih. 

Physicat 
•  IHstheot  double,  Hmij. 
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Physical  Characterfi, 

When  pure,  it  b  idio-electric.  Some  crystals,  by  rub- 
bing, acquire  negative  electricity,  even  on  perfectly  smooth 
planes,  others  positive  electricity :  hence  the  name  Dis- 
thene  given  by  Hauy  to  this  mineral,  on  account  of  its 
doable  electrical  powers. 

Chemical  Character. 
It  is  infusible  before  the  blowpipe. 


Constituent  Parte. 


Alnminat 

Migncaa; 

Lime, 

Iron, 

Witer, 


29.2 
55.0 

2.0 
a25 
6.65 

4.9 


Sauantre  the  Son, 
Voyages  dans  les 
Alpes,  NO  190a 


SiUca, 

Alumina, 

Ifime, 

Iron, 

Wqicr, 


3&50 
55.50 
a50 
2.75 
0.75 


LavgieTf  Annales 
du  Mus.  t.  V. 
25  cabier,  p.  n* 


SUica,        .        43.00 
Alumina,  55.50 

Iron,        -  a50 

Trace  of  Potash. 

99.00 
Klapntk,  Beit, 
b.  T.  8.  10. 


Geognostic  Situation. 

It  has  been  hitherto  found  only  in  primitive  moun- 
tains, where  it  occurs  in  whitestone,  mica-slate,  and  talc- 
liate,  accompanied  with  several  other  minerals. 

Geographic  Situation. 

Europe— It  occurs  in  primitive  rocks,  near  Banchory 
in  Aberdeenshire ;  and  in  mica-slate  in  Mainland,  the 
largest  of  the  Zetland  islands.  At  Airolo,  on  St  Go- 
ihard,  it  is  found  in  a  beautiful  silver-white  mica-slate, 
associated  with  febpar,  garnet,  greiiatite>  and  quartz;  in 

yoi..  II.  C  the 
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the  Saudp  in  Carinthia,  with  quartz,  calcareous-spar, 
garnet,  and  common  actjnolite ;  in  the  Zillerthal  in  the 
Tyrol,  with  quartz  and  hornblende;  and  imbedded  in 
whitestone  at  Waldenberg,  in  the  Saxon  Erzgebirge ; 
also  in  France,  Transylvania,  Hungary,  and  Spain. 

Asia. — In  the  Uralian  Mountains ;  also  in  India. 

America. — Near  Baltimore;  and  at  Maniquar^z  in 
South  America. 

Uses. 

In  India  it  is  cut  and  polished,  and  sold  as  an  inferior 
kind  of  sapphire* 

Observations. 

1.  It  is  distinguished  from  Aclynolite  by  its  cleavage,  and 
its  infusibility ;  from  blue  coloured  Quartz^  and  Sapphire^ 
by  its  inferior  hai^dness ;  from  Mica  by  its  superior  hard- 
ness, its  infusibility,  and  its  being  common  flexible,  where* 
as  mica  is  elastic-flexible:  from  Tremolite,  by  colour, 
figure,  and  infusibility. 

2.  It  was  first  described  as  a  kind  of  schorl,  under  the 
names  violet  schorl^  blue  schorl-spar^  pseudo-schorl ;  after- 
wards as  belonging  to  the  mica  or  talc  species,  under  the 
names  blue  mica  and  blue  talc.  Some  observers  arranged 
it  with  felspar,  and  named  it  skye-blue  foliated  felspar  ; 
and  by  others  it  was  denominated  foliated  beryl.  It  was 
Werner  who  first  correctly  pointed  out  its  characters.  Al- 
though it  appears  to  be  allied  to  talc,  actynolite,  and  tre- 
moUte,  yet  the  affinity  is  so  distant,  that  at  present  H 
stands  almost  isolated  in  the  system*  If  increasing  the 
number  of  divisions  in  the  system  were  not  an  evil,  it 
might  be  an  improvement  to  place  it  as  a  member  of  a 
distinct  family,  which  would  be  named  the  Kyanite  Fa« 

3.  We 
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S.  We  sometimes  meet  with  crystals,  formed  partly  of 
kyanite,  partly  of  grenatite,  and  the  two  substances  at 
their  junction  are  intermixed,— a  proof  of  their  cotem- 
poraneous  formation.  It  is  also  worthy  of  remark,  as 
noticed  by  StefTens^  that  kyanite  and  grenatite  agree 
very  nearly  in  chemical  composition. 

4.  Professor  Nau,  in  the  first  volume  of  the  Annals  of 
the  Society  of  Wetterau,  describes,  in  the  following 
terms,  a  mineral  under  the  name  Fibrous  Cyanite:  ^^  Co* 
lour  reddish-white,  passing  into  flesh-red,  and  pale  peach* 
blossom-red ;  also  yellowish,  greenbh,  and  bluish-grey  ; 
massive ;  dull,  glistening,  and  silky ;  diverging,  seldom 
parallel  fibrous,  which  sometimes  passes  into  perfect  fo- 
liated ;  fragments  splintery ;  opaque,  or  very  feebly  trans* 
lucent  on  the  thinnest  edges ;  soft ;  white-coloured  streak ; 
difficultly  frangible ;  3.100.  It  occurs  in  gnebs,  along 
with  schorl,  and  titanitic  iron-one,  near  Aschaffenburg.^ 

5.  Schlottheim,  in  the  Magazine  of  the  Society  of  the 
Friends  of  Natural  History  in  Berlin,  gives  an  account 
of  a  fossil  from  India,  which  he  conjectures  to  be  nearly 
allied  to  Kyanite,  and  names  it  Sapparite.  The  follow- 
ing is  his  description  of  it : 

"  Sapparite. — Colour  pale  Berlin-blue,  but  when  held 
in  particular  directions,  shews  a  silver-white  splendent 
opalescence. 

It  appears  to  be  crystallised  in  rectangular  four-sided 
prisms. 

The  longitudinal  fracture  is  foliated ;  the  cross  firac* 
tttre  uneven,  or  imperfect  conchoidal. 

It  is  translucent. 

It  is  semi-hard,  inclining  to  soft. 

It  affords  a  pale  greyish- white  dull  streak. 

Geographic  Situation. — ^It  was  brought  from  Pegu  or 
C^loBj  imbedded  in  a  druse  of  apinel  crystals. 

C  2  Obttrvations, 
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Observations. — It  is  distinguished  from  Kyanitt  by  in. 
ferior  hardness^  opalescence,  and  fracture  ♦."'. 


5.  Schiller-Spar. 

Schillerstein,  Werner. 

Schillerspatb^  ou  Spath  chatoyant^  Brock*  t.  i.  p.  4^1. — 
Schillerenda  Hornblende^  ReusSy  b.  ii.  1.  s.  153. — Schiller- 
stein^  l4td.  h.  i.  s.  134.  Id.  Suck.  Ir  th.  s.  134.  Id.  Bert. 
s.  532.  Id.  Mohs,  b.  i.  s.  557.  Id.  Hab.  s.  30.  Id.  I^on^ 
hard,  Tabel.  8.  28. — Diallage  chatoyante^  Brong,  t.  i.  p.  442, 
— Smaragdit,  Karsten,  Tabel.  s.  40. — Schillerende  Horn- 
blende^ Haus.  Nordeutsche  Beit  b.  i.  s.  1. — Diallage  metal- 
loide,  Hauy,  Tabl.  p.  47. — Schillerstein,  Sleffens,  b.i.  s.  371. 
Id.  Lenzy  b.  ii.  8.661, 

External  Characters. 

Its  colours  are  celandine-green,  leek-green,  olive-green, 
which  latter  passes  into  pinchbeck-brown,  and  brass-yel- 
low ;  also  reddish-brown,  silver-white,  and  greenish-black, 
inclining  to  emerald-green. 

It  occurs  in  folia,  which  are  sometimes  indetermhiate 
angular,  sometimes  rounded^or  hexangular,  and  imbed- 
ded in  parallel  interrupted  portions  "f-. 

Thct 


*  Schlottheim.  Magaz.  d.  Gesellich.  Nat.  Freun^e  zu  Berlin,  1. 4.  p.  303. 

f  The  primitive  form  of  Schillerstone,  according  to  Hausmann,  is  the  same 
as  that  of  Hornblende,  with  this  difi^renoe,  that  the  foUa  parallel  with  the 
basis  of  the  figure,  are  very  distinct  and  large,  whereas  the  others  are  indis- 
tinct, and  of  small  dimensions.  According  to  the  more  correct  observations 
of  Boumon,  the  primitive  form  is  a  rectangular  four-sided  prism,  in  whi^ 
the  bases,  which  are  rectangles^  are  set  on  the  broadest  lateral  planes,  in 
such  a  manner  ai  to  form  with  them  angles  of  95^  and  850.    The  prism 

H 
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trhe  lustre  of  the  principal  fracture  is  splendent  and 
knetallic ;  that  of  the  cross  fracture  dull,  where  splintery, 
pearlj  glimmering  where  fibrous. 

The  principal  fracture  is  foliated ;  the  cross  fracture 
splintery,  sometimes  passing  into  fibrous. 

tt  is  opaque,  but  translucent  in  thin  folia. 

The  streak  is  greenish-grey,  and  dull. 

It  is  sectile. 

It  is  scratched  by  common  hornblende* 

It  is  very  slightly  common  fiexiblea 

It  feels  meagre. 

Geognosttc  and  Geographio  Situatiom. 

It  occurs  imbedded  in  serpentine  in  Fetlar  and  Unst 
in  Zetland,  and  at  Portsoy  in  Banffshire ;  in  the  green- 
stone rocks  of  Fifeshire ;  in  the  porphyritic  rock  of  the 
Calton  Hill  *,  and  m  similai*  rocks  near  Dunbarton  ;  in 
serpentine  between  Ballantrae  and  Ginran  in  Ayrshire  "f*. 
In  Cornwall  it  occurs  in  serpentine  aud  hornblende-slate. 
At  Basta  in  the  Hartz,  it  is  found  in  primitive  green- 
stone, which  rests  on  granite,  associated  with  com- 
pact felspar,  pinchbeck-brown  mica,  amianthus,  (which 
appears  passing  into  fibrous  schillerstone),  mountain- 
leather,  precious  serpentine,  steatite,  copper-pyrites,  and 
iron-pyrites.  Also  disseminated  in  the  serpentine  of  Zu- 
blitz,  of  Gastein  in  Salzburg,  and  of  the  Pinzgau  in  the 
Tyrol. 

C  3  6.  DIallage. 

ii  divisible  in  the  direction  of  aD  the  planes,  but  most  easily  parallel  to 
that  of  the  terminal  planes.  These  terminal  planes,  and  the  cleavage, 
whidi  is  poralldl  with  them,  have  a  splendent  metallic  lustre,  whilst  the 
other  planes  of  the  primitive  form,  and  the  cleavages,  are  dull,  somewhat 
Ksembling  the  surfocc  of  steatite  and  serpentine,  with  which  substances  the 
Khillerstone  seen  in  these  directions  has  been  frequently  confounded. 

*  Boumon.  f  Allan. 
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6.  Diallage. 

Smaragdit^  Satuture,  Voyage,  v.  p.  198.  §  1315. ;  p.  26^.  §  is6i^ 
— Feldspath  vert,  R.  de  l>isle,  t,  iL  p.  544.— Schorl  feuillet^ 
verdatre  en  grand  lames,  De  Bom,  Catal.  t.  i.  p.  380. — Eme- 
raudite,  Smaragdite,  Daubenion,  Tabl.  p.  15.— Diallage  verte, 
Hauy,  t.  iii  p.  126. — Schmaragdit,  Leanhard,  Tabel.  8.  29- 
-^Diallage  verte,  Brong,  U  i.  p.  442.— Schmaragdit,  KarHen, 
Tabel.  s.  40.  Id.  Haus.  s.  92. — Diallage  Terte,  Hawf,  Tabl 
p.  46. — Diallage,  Steffens,  b.  L  8.  326.— -Smaragdit,  Lenz, 
b.  ii.  s.  658. — ^Diallage,  Oken,  b.  i.  a.  330. 

External  Character*, 

Its  colours  are  grass-green,  apple-green,  and  hair- 
brown  ? 

It  occurs  massive  and  disseminated. 

Its  lustre  is  shining  and  glistening,  and  pearly. 

The  fracture  is  foliated;  twofold  nearly  rectangular 
cleavage ;  only  one  of  the  cleavages  distinct. 

The  fragments  are  indeterminate  angular. 

It  is  translucent  on  the  edges. 

It  is  hard,  inclining  to  semi-hard« 

It  is  brittle. 

It  is  difficultly  frangible. 

Specific  gravity,  3.140,  Saussure.    3.0,  Kopp. 

Chemical  Characters, 
It  is  said  to  melt  easily  before  the  blowpipe. 

Cim$tihieni 
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Cotiiiituent  Parts. 

JSilioa,          .       ..      . 

£0.00 

iiBgaeoAy 

6.00 

Alumina, 

11.00 

Lime,        '    i-       i-       . 

13.00 

Chrome,.         ,        .        . 

7.06 

Inn,        ■         - 

6.30 

C<^per,         .        .          - 

1.50 

3d 


Vauqmlin, 

Geognostic  and  Geographic  Situaiions* 

jEuropc— It  occurs  in  the  island  of  Corsica,  along  with 
^ussurite;  and  with  the  same  mineral  on  Mont  Rosa 
in  Switzerland ;  along  with  kjanite  and  precious  garnet, 
in  the  Saualp  in  Carinthia ;  and  in  primitive  rocks  in 
Transylvania. 

Asia. — In  India,  along  with  quartz  and  rutile. 

America. — In  Labrador,  associated  with  saussurite. 

Uses. 

The  mixture  of  diallage  and  sausstirite^  named  Gabbrn 
by  the  Italians,  Euphottde  by  the  French,  and  by  artists 
Verde  di  Corsica  duro^  when  cut  and  polished,  has  a 
beautiful  appearance :  hence  it  is  much  prized,  and  is  cut 
into  tables^  and  a  variety  of  dmamental  articles,  such  as 
snuif-boxes,  ring-stones,  &c. 

Observations^ 

1.  It  is  so  nearly  allied  to  Granular  Actyiiolite,  that  it 
bas  been  frequently  confounded  with  it ;  but  its  pearly 
lustre^  single  cleavage,  (at  least  the  second  is  very  indis- 

C  4  tinct^ 
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tiDct,  and  meets  the  other  nearly  at  right  angles,)  unetM 
cross  fracture,  greater  softness  and  sectilitj,  distinguish 
it  from  that  mineral  It  is  distinguished  from  Green 
Felspar  hj  its  inferior  hardness ;  it  scratches  glass  with 
difficulty,  but  felspar  scratches  it  with  ease :  further  hj 
its  fracture ;  in  felspar,  both  cleavages  are  distinct,  in 
diallage  only  one :  from  ffomUendti  by  its  nearly  rec- 
tangular cleavage,  and  having  but  one  perfect  cleavage. 

2.  It  was  formerly  considered  by  some  as  a  felspar,  by 
others  as  a  schorl,  or  hornblende,  or  of  the  nature  of 
emerald.  Hauy  remarks,  that  as  the  minerab  with 
which  this  substance  had  been  confounded,  have  at  least 
two  distinct  cleavages,  whereas  it  has  but  one,  he  chose 
for  it  a  name  which  would  recall  this  difference :  hence 
the  origin  of  the  name  Diallage^  which  signifies  difference. 


%  Bronzite. 

Bronzit,  Karsten. 

Blattriger  Anthophyllith,  Werner. 

Bronzit^  Leonhard,  Tabel,  s.  S9. — Diallage  metalldde,  Brong. 
t.  i.  p.  44S. — Bronzit,  KarsL  Tabel.  s.  40. — Diallage  metal- 
loide,  Hauy,  Tabl  p.  4?.— Bronzit,  Steffens,  b.  L  s.  325.  Id. 
Lenz,  b.  u.  s.  663.    Id.  Oken,  b.  i.  s.  330. 

External  Characters. 

Its  colour  is  intermediate  between  yellowish^brown^ 
and  pinchbeck-^rown,  sometimes  approaching  to  brass^ 
yellow. 

It  occurs  massive,  and  coarsely  disseminated. 

Its  lustre  is  shining,  and  semi-metldlic. 

Its 
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The  fracture  is  foliated,  with  a  very  distinct  sbgle 
deavage :  the  fracture-surface  is  streaked 

The  fragments  are  blunt-edged. 

It  occurs  in  distinct  concretions,  which  are  coarse  gra« 
Bular. 

It  is  opaque  in  the  mass,  but  translucent  in  thin  folia^ 

It  affords  a  white^olouxed  streak* 

It  is  semi-hard. 

It  is  very  brittle. 

It  is  very  easQj  frangible. 

Specific  gravity,  3.200,  Klaprotk. 

Chemual  Character*. 
It  is  infusible  before  the  blowpipe. 

Constituent  Parte. 

Silic^            -  -             60.00 

Magnesia,  -          -         27.50 

Iron,         .  -        -        10.60 

Water^        -  .        ^           0.50 


98.50 
Klaprotk,  Beit  b.  y.  s.  34. 

Geognostic  and  Geographic  Situations, 

Europe. — It  occurs  in  a  syenitic  rock  in  Glen  Tilt  ill 
Perthshire ;  and  in  large  masses  in  beds  of  serpentine, 
near  Kraubat  in  Upper  Stiria. 

^mmca.— -In  the  island  of  Cuba. 

Obeervationa. 

i.  It  differs  from  Smaragdite,  with  which  it  has  been 
confounded,  not  only  in  external  characters,  but  also  in 
diemical  composition :  Bronzite  contains  neither  ahimina 

nor 
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nor  lime^  but  smardgdite  both ;  and  the  quantit j  of  ma^ 
nesia  in  bronzite  is  four  times  that  in  smaragdite.  Bron- 
zite  is  infusible  before  the  blowpipe,  but  dialtege  melt^ 
into  a  slag. 

2.  Its  single  cleavage  distinguishes  it  from  AnthofhyU 
lite^  in  which  there  is  a  distinct  double  cleavagei  and  the 
surfaces  of  these  cleavages  are  smooth  and  shining. 


8.  Anthophyllite, 

Anthophyllith,  Schumacher, 

Anthophyllith^  Schumacher,  Verzeichniss^  s.  96.  Id.  LeofJtard; 
TabeL  S.  42.  Id,  Brong.  t.  i.  p.  444.  Id.  Karsten,  Tabel, 
8.  S2.  Id.  Haus.  s.  92.  Id.  Haw/,  Tabl.  p.  5«.  Id.  SUffens, 
hi  i.  8.  324.    Id.  Lenz,  h.  i.  s.  527. 

External  Characters. 

its  colour  ia  intermediate  between  dark  jellowish-grej 
lirid  dove-brown. 

It  occurs  Doiassive,  and  crystallized  in  reed-like  crys- 
tals,  which  appear  to  be  four-sided  prisms.  The  surface 
<)f  the  crystals  is  longitudinally  streaked. 

The  lustre  is  shining  and  glistening,  and  pearly,  ap- 
{^roaching  to  semi«-metaUic. 

OChe.  fracture  is  radiated :  the  sui&ce  of  the  rajrs  streak- 
ed ;  double  cleavage,  parallel  with  the  sides  of  a  rectan*^ 
|rular  prism :  other  less,  distinct  cleavages  are  to  be  seen 
parallel  with  the  diagonal  of  the  prism.  The  radiated 
fracture  is  sometimes  soopiform,  sometimes  promiscuous. 

It  sometimes  occurs  in  wedge-shaped,  and  longL  granu- 
lar distinct  concretions. 

It  ifl  tcwsjnceiit  oa.tbQ.edges^  ortcanslucent 

It 
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It  is  hard)  bat  in  a  low  degree :  it  scratclies  fluor-spar 
with  ease,  but  glass  with  difficulty. 

It  is  rather  easUy  fi*angible. 

Specific  gravity^  3.285,  Hauy.  3.118,  Schumacher. 
3.156,  John. 

Chemical  Characters. 

It  becomes  dark  greenish«black  before  the  blowpipe^ 
bat  is  infusible. 


Constituent  Parts. 

Silica, 

•■                         M 

^ 

66.00 

Alumina, 

- 

• 

13.30 

Magnesia, 

- 

• 

14.00 

Lime, 

. 

- 

3.33 

Iron, 

- 

• 

6.00 

Oxide  of  Manganese, 

3.00 

Water,  ► 

- 

- 

1.43 

John, 

Chem 

.  Untersuchungen^ 

1.8.  i 

300,201. 

Geognostic  arid  Geographic  Situations. 

It  occurs  at  Eongsberg  in  Norway,  along  with  horn- 
blende ;  and  it  is  said  to  hare  been  discovered  in  granite^ 
near  Microw  in  Mecklenbu'g  *• 

Observations. 

It  is  named  Anthophyllitey  from  the  resemblance  of  ita 
colour  to  that  of  the  Antkophyllum.  This  name  was 
given  to  it  by  Schumacher,  the  naturalist  who  first  de<> 
scribed  it 

9.  Hyperstene^ 


*  ieonhard,  l^aadsenbuch,  t  ir.  &  25€i> 
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9.  Hyperstene. 

Hyperstene,  Hauy. 

Labrador  Hornblende,  Kiriv.  vol.  i.  p.  221. — Diallage  metal^ 
loide,  Hauffy  t.  iii.  p.  127. — Labradorische  Hornblende,  jL«w- 
hard,  Tabel.  s.  25. — Hyperstene,  Brong,  t.  i.  p.  444.  Id, 
Karst.  Tabel.  s.  40.  Id.  Haus.  s.  98.  Id.  Hauy,  Tabl.  p.  44. 
Id.  Stcffens,  b.  L  8.  S22.  Id.  Lenz,  b.  ii.  s.  664.  Id.  Oken, 
b.  i.  s.  328. 

External  Characters. 

Its  colours  are  greyish-black,  greenish-black,  and 
brovrnish-black,  which  latter  passes  into  chesnut-brown. 

Internally  it  reflects  a  colour  intermediate  between 
copper-red,  pinchbeck-brown,  and  gold-yellow. 

It  has  hitherto  been  found  only  in  rolled  pieces. 

Internally  its  lustre  is  shining  and  semi-metallic. 

its  fracture  is  perfect  foliated,  with  a  twofold  clear* 
age,  in  which  the  folia  meet  under  angles  of  80®  and 
100^ 

The  fragments  are  rather  oblique  rhomboidal. 

It  occurs  in  large  granular  and  lamellar  concretions. 

It  is  opaque. 

It  becomes  greenish-white  in  the  streak. 

It  is  so  hard  as  to  scratch  common  hornblende. 

Specific  gravity,  3.390,  Klaproth.    3.376,  Karsten* 

Chemical  Charactcf". 
It  is  infusible  before  the  blowpipe. 

ConaiUueiU 
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Constituent  Parts. 

Saica,            -  .            54.26 

Magnesia,            -  -           14.00 

Alumina,            .  -          3.35 

Lime,         -  *        -        1.50 

Oxide  of  Iron,  -            24.50 

Water,             -  -             1.00 
Oxide  of  Manganese,  a  trace. 

97.60 
Klaprothf  Beit.  b.  v.  s.  40. 

Geognostic  and  Geographic  Situations. 

It  has  hitherto  been  found  only  on  the  coast  of  Labra- 
dor, where  it  occurs  as  a  constituent  part  of  a  rock  com- 
posed of  Labrador-felspar,  and  sometimes  also  of  common 
hornblende,  and  magnetic  ironstone. 

Observations. 

This  mineral,  although  nearly  allied  to  Anthopbjllite, 
differs  from  it  in  being  harder,  heavier,  its  cleavage  less 
^istinct,  and  its  lustre  more  metallic. 


XVIII,  CHRYSOLITE 
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XVIII.  CHRYSOLITE  FAMILY. 

This  Familj  contains  the  following  spedes :  Sahlite, 
Augite,  Diopside,  Chrysolite^  Olivine,  and  lievrite. 

1.   Sahlitc. 
Sahlit,  Werner. 

Sahlitj  lyjndrada,  Scherei^s  Journal^  b.  iv.   I9.  s.  81.     IcU 

« 

Schumacher,  Verzeichniss,  8.  82.  Id.  Huuy,  t.  iv.  p.  379* 
Id.  Broch,  t  ii.  p.  518.  Id.  Reuss,  b.  ii.  1.  s.  474.  Id.  Lud. 
.  b.  ii.  s.  1 58.— Malacolith,  Suck.  U  th.  s.  186.  Id.  BerL  s.  l62. 
Id.  Mohs,  b.  i.  s.  488. — Malacolithe,  Lucas,  p.  201. — Sahlit, 
.  Leonhard,  Tabel.  8.  31. — ^Malacolithe,  Brong.  t.  i.  p.  445.  Id. 
Brard,  p.  414. — Sahlit,  Karsten,  Tabel.  s.  44. — Salait,  Haiu. 
8.  98.— Pyroxene  laminaire  gris-verjiatre,  Hauy,  Tabl.  p.  42. 
— Malacolith,  Steffens,  b.  i.  8. 354. — Sahlit,  Lenz,  b.  ii.  s.  700. 
— -Schaliger  Pyrox^ie>  Qken,  b.  L  s.  S$S. 

External  Characters. 

Its  colour  is  greenish-grey,  passing  into  a  variety  in- 
termediate between  mountain-green  and  asparagus-green. 

It  occurs  massive,  and  crystallised  in  rectangular  four- 
sided  prisms,  in  which  the  terminal  planes  are  set  ob- 
liquely on  the  lateral  planes  *.     A  great  many  varieties 

of 

*  According  to  Bouraon,  the  primitive  form  of  SahUte  is  a  rectangular 
four-iided  prism,  having  rectangular  bases*  which  are  inclined  on  the  two 
opposite  sides  of  the  prism,  so  as  to  form  angles  of  106<>  15',  and  73^  45'« 
This  measurement,  which  was  made  with  the  greatest  care,  difitoi  firom 
that  of  Hauy,  who  afflnns  that  the  pcinitiTe  fona  Is  tl^  Mmc  as  that  of 
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•f  form,  proceeding  from  this  figure,  are  described  by 
Count  de  Bournon,  in  his  valuable  Catalogue  Mineralo' 
gique. 

The  crystals  are  occasionally  superimposed,  and. are 
middle-sized  and  small. 

Internally  the  lustre  of  the  principal  fracture  is  shining, 
splendent  and  vitreous ;  that  of  the  cross  fi:aeture  dull. 

The  fracture  is  foliated,  with  a  fivefold  cleavage :  one 
of  the  cleavages  is  parallel  with  the  terminal  planes ; 
two  with  the  lateral  planes  ;  and  two  with  the  diagonals 
of  the  prism :  the  prism  splitsf  easily  in  the  direction  of 
all  the  planes^  but  most  easily  in  the  direction  pf  the  ter- 
minal planes.     The  cross  fracture  is  uneven. 

The  fragments  are  sometimes  rhomboidaL 

It  occurs  in  straight  lamellar  concretions,  in  which  the 
the  surfaces  of  those  parallel  with  the  most  distinct  cleav- 
age are  shining  and  pearly ;  also  in  coarse  granular  con- 
cretions. 

It  is  translucent. 

It  is  semi-hard ;  not  so  hard  as  augite,  wiiich  readily 
scratches  it. 

It  is  rather  brittle. 

It  is  easily  frangible. 

Specific  gravity,  3.223,  Hauy.  3.236,  D'Jndrada. 
3.473,  Dr  Wollaston. 

Chemical  Characters. 
|t  melts  with  great  difficulty  before  the  blowpipe. 
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Constituent  ParU. 

SUica, 

63.00 

Magnesia, 

19.00 

Alumina, 

3.00 

Lime, 

80.00 

Iron,  and  Manganese, 

4.00 

Vau^ueUn,  in  Hauy,  t  i?.  p.  SOS« 

Geognostic  SitwUion* 
It  occurs  in  beds  in  primitive  mountains. 

Geographic  Situation. 

Europe. — It  occurs  in  the  island  of  Unst  in  Zetland : 
ip  granular  limestone  in  the  island  of  Tiree,  one  of  the 
Hebrides :  in  the  silver  mines  of  Sala,  in  Westmannland 
in  Sweden,  associated  with  asbestous  actynolite,  calca- 
l*eous-spar,  iron-pyrites,  and  galena;  near  Arendal  in  Nor* 
way,  along  with  magnetic  ironstone,  common  hornblende, 
calcareous-spar,  and  seldom  with  felspar  and  black  mica. 

Asia. — At  Odon-Tschelong,  near  the  river  Amour  in 
Siberia,  along  with  beryl,  mica,  and  calcareous-spar. 

America.'-^On  the  banks  of  Lake  Champlain. 

Observations. 

1.  Werner,  Bournon,  and  other  mineralogists,  consider 
it  as  a  distinct  species ;  whereas  Hauy,  and  many  French 
mineralogists,  view  it  but  as  a  variety  of  Augite.  The 
following  are  some  of  the  characters  in  which  they  differ, 
and  which  shew  that  they  are  -dbtinct  species.  Both 
species  have  green  colours,  but  those  of  sahlite  are  pale, 
whereas  those  of  augite  are  dark :  the  primitive  form  of 
iahlite  is  not  the  same  with  that  of  augite  \  in  sahlite, 

the 
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the  prism  splits  easily  in  the  direction  of  all  the  cleavages, 
but  most  easily  in  the  direction  of  the  terminal  planes ; 
in  augite,  the  splitting  is  effected  with  difficulty  in  every 
direction,  but  with  the  greatest  difficulty  in  the  direction 
of  the  terminal  planes  of  the  prism  :  the  cross  fracture 
of  sahlite  is  uneven  and  dull ;  that  of  augite,  although 
uneven,  generally  inclines  to  conchoidal,  and  has  a  con- 
siderable degree  of  lustre :  the  distinct  concretions  of 
tahlite  have  a  shining  surface,  which  is  not  the  case  with 
those  of  augite :  lastly,  it  contains  more  lime  and  mag- 
nesia, and  less  iron,  than  augite. 

2.  It  was  first  observed  and  described  by  M.  ITAn- 
drada  of  Lisbon,  who  named  it  Sahlite^  from  Sala,  the 
place  where  he  first  found  it. 


2.  Augite*, 

Augit,  Werner. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Augite,  and  Coccolite. 

Vol.  II.  D  Firsi 


*  Augite  is  the  name  applied  to  a  shining  stone  by  Pliny,  and  is  derivfiA 
from  the  Greek  word  «vyir,  luttr^. 
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First  Subspecies. 

Common  Augite. 

Gemeiner  Auff-U  Steffens, 

Schorl  des  Volcans,  DaubetUon,  Tab),  p.  11. — Augite,  Eslneff 
b,  ii.  s.  129.  Id.  Emm.  b.  iii.  s.  241. — Vojcanitc,  Lam* 
t.  ii.  p.  327. — L'Augite,  Brocjk.  t.  i.  p.  179- — Pyroienc, 
Hauy,  t.  iii.  p.  80. — Augite,  Reuss,  b.  ii.  s.  138.  Id.  Lud. 
b.  i.  s.  62.  Id.  Suck.  U  th.  s.  188.  Id.  Bert.  s.  158.  Id. 
Mohs,  b.  i.  s.  49. — Pyroxene,  Luca^,  p.  57. — Augit/  Hab. 
s.  29.  Id.  Leonhard,  Tabel.  s.  2. — Pyroxene  Augite,  Brong. 
t.  i.  p.  447.  Id.  Brard,  p.  148. — ^Augit,  Karsten,  Tabel. 
s.  40.  Id,  Hans.  s.  98. — Pyroxene,  ffaut/,  Tabl.  p.  41.— 
Gemeiner  Augit,  Sieffens,  b.  i.  s.  340. — Augite,  Hoff^.  b.  i. 
s.  448.  Id.  Lenz,  b.  i.  s.  208,  209- — Pyroxen,  Oken,  b.  i, 
s.  335. 

External  Characters. 

Its  principal  colour  k  blackisfa-green,  which  sometime^ 
passes  on  the  one  hand  into  leek*green,  olive-green,  and 
liver-brown^  on  the  other  into  greeoish-black,  and  velvet- 
f)Iack. 

It  occurs  massive,  in  roundish  grains ;  and  crystallised 
in  the  folloi^ing  figures : 

1.  Unequiangular  six-sided  prism,  in  which  the  ter- 
minal planes  are  set  obliquely  on  the  lateral 
planes*,  fig.  112 f. 

2.  The 

*  According  to  Hauj,  the  primitive  form  is  an  oblique  rhamboida]  pris^ 
|lie  alternate  angles  of  which  are  920  18',  and  870  42^ 


-f  Pyroxene  perihei|iedre«  Hauj. 
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2.  Tbe  preceding  figure,  truncated  on  the  acute  late* 

ral  edges,  forming  an  eight-sided  prism. 

3.  N*  2.  in  which  the  four  edges  between  the  broader 

and  smaller  lateral  planes  are  truncated^  thus 
forming  a  twelve-sided  prism  *. 

4.  N^  1.  flatly  bevelled  on  the  extremities,  the  be- 

velling planes  set  obliquely  on  the  acuter  lateral 
edges,  and  the  proper  edge  of  the  bevelment  ob- 
lique f,  fig.  113. 

5.  The  preceding  figure,  truncated  on  the  acute  late- 

ral edges  J,  fig.  114. 

6.  The  preceding  figure,  in  which  the  proper  edge  of 

the  bevelment  is  truncated  |]. 

7.  N®  5.  in  which  the  acute  angle  of  the  bevelment 

is  horizontally  truncated  by  a  slightly  curved 
face§,  fig.  lis. 

8.  N^  5.  in  which  the  obtuse  terminal  edges  of  two 

and  two  opposite  planes,  that  meet  under  acute 
angles,  are  truncated  ^,  fig.  116. 

9.  Eight-sided  prism,  acuminated  with  four  planes, 

which  are  set  on  the  alternate  lateral  planes, 
and  two  of  the  acuminating  edges  truncated  **• 

10.  The  preceding  figure,  in  which  the  apex  of  the 
acumination,  and  also  the  four  planes  on  which 
the  acumination  are  set,  and  all  the  edges  which 

D2  are 

*  Pyroxene  equivalent.  Annates  du  Mufeum,  U  x.  p.  13»  fig.  S» 

t  Pyroxene  bii-u^itaire,  Hauj. 

i  Pyroxene  tri-unitaire,  Hauy 

I  Pyroxene  sexogonal,  Hauj. 

S  Pyroxene  aouftractif,  Hauj. 

f  Pyroxene  dioctaedre^  Hauy. 

^  Pyrojepe  octoduodednwl,  Uvaj, 
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are  not  altered  in  the  preceding  figure^  semi? 
truncated  *. 

11.  Twin-crystal,  in  which  the  crj'stals  are  joined  to- 
gether by  their  broader  lateral  planes  f,  fig.  117. 

12.  Twin-crystal,  in  which  the  crystals  intersect  each 
ptherj,  fig.  lis. 

The  crystals  are  all  around  crystallised,  also  imbedded, 
and  superimposed :  are  middle-siz«d,  and  small;  seldom 
large,  ' 

Internally  it  alternates  from  specular  splendent  to  glis- 
tening, and  is  resinous. 

The  fracture  varies  considerably,  being  sometimes  fine 
grained  uneven,  sometimes  foliated,  from  imperfect  to 
^  highly  perfect  foHated :  this  latter  occurs  principally  in 
crystals,  where  it  forms  the  longitudinal  fracture.  The 
cross  fracture  is  conchoidal.  In  th^  foliated  fracture,  a 
twofold  slightly  oblique  angular  cleavage  is  to  be  ob- 
served. Besides  these,  a  concealed  foliated  fracture  oc- 
curs. 

The  massive  variety  occurs  in  distinct  concretions, 
which  are  coarse  and  small  granular,  and  very  much 
grown  together. 

It  extends  on  the  one  side  from  translucent  nearly  to 
opaque ;  on  the  other  nearly  to  transparent,  as  is  parti- 
cularly the  case  with  the  foliated  and  conchoidal. 

It  scratches  glass  with  difficulty. 

It  is  brittle. 

It  is  rather  easily  frangible. 

Specific  gravity,  3.226,  Hauy.     8.286,  Karsten.     . 

,  Chemical 

..J ■  ■ 

*  Pyroxene  trioctonal,  Hauy. 
•f  Pyroxene  hemitrope,  Hauy. 
$  Pyroxene  hemitrope,  Hauy. 
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Chemical  Characters. 
tt  melts  before  the  blowpipe,  but  with  difficulty,  and 
bnlj  in  small  pieces. 


donstituent  Parts; 


From  Etna. 

Sfliea,  62M 

Magnesia,  10.00 

Alomina,  3.30 

Lime,  la^O 

Inm,  14.66 

Manganese,  2.00 

Los,  4.00 

Vauquelin, 


,  From  FrascatL 

SUica,  46.00 

Magnesia,  S.75 
Alumina,  ^.00 
Lime,  24.00 

Iron;  12.00 

Manganese,  1.00 
Trace  of  Potash. 

KlaprotL 


From  the  Rhonge-' 

birge. 
Silica,  52.00 

Magnesia,  12.75 
Alumina,  5.75 
Lime,  14.00 

Iron,  12.25 

Manganese,  0.25 
Water,  0.25 

Klaproth* 


Pwm  Norway 


Silica, 
Magnesia, 
Alumina, 
Lime, 
Iron, 
Manganese,     2.25 
Water,  0.50 

Trace  of  Chrome. 


50,25 

7.00 

a50 

25.0G 

ia50 


Simim^ 


Geognoslic  Siiuatton* 

It  occurs  in  basalt,  either  alone,  or  with  olivine ;  also 
in  some  floetz  greenstones.  It  occurs  massive,  aggregated 
with  other  minerals,  or  in  drusy  cavities  in  the  beds  of 
primitive  trap  at  Arendal  in  Norway ;  and  the  minerals 
with  which  it  is  associated  in  these  beds,  are  garnet, 
hornblende,  epidote,  felspar,  mica,  aCtynolite^  asparagus- 
stone,  calcareous-spar,  and  magnetic  ironstone.  A  rock 
entirely  composed  of  augite^  and  named  Augiie-rock^  oc- 
cors  in  beds  of  considerable  magnitude  in  primitive  lime* 
stone  in  the  Pyrenees.  Masses  of  ejected  granular  fo- 
liated limestone^  containing  drusy  cavities  Uned  with  au- 
gite,  hornblende^  meionite,  vesuvian,  felspar,-  atid  nephe- 
line,  are  found  in  the  neighbourhood  of  Vesuvius.  These 
masses  are  by  Mohs  conjectured  to  belong  to  a  particu- 
lar floetz  formation  ;  but  Von  Buch  supposes  that  they 
«re  derived  from  beds  in  mica-slate  or  gneiss.  It  is 
D  3  found 
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found  abundantly  in  the  lavas  of  Vesuvius,  Etna,  StrotB^ 
boli,  and  other  volcanoes. 

Geographic  Situation. 

jEtcrope.— In  Scotland,  it  is  imbedded  in  the  basalt 
of  Arthur^s  Seat,  and  in  the  basalt,  and  other  floetz- 
trap  rocks  around  Edinburgh ;  in  the  basalt  hills  and 
diiFs  of  Fifeshire,  and  other  floetz-trap  districts  in  the 
mainland  of  Scotland ;  also  in  the  Oiicney  islands,  and 
those  of  Arran,  Mull,  Eigg,  Canna,  Rume,  and  Skje. 
In  Ireland,  it  is  not  unfrequent  in  the  floetz-trap  rocks 
of  the  northern  districts  of  that  island.  On  the  Conti- 
nent, it  is  very  widely  distributed :  thus,  it  occurs  at 
Arendal  in  Norway,  in  Hcssia,  Saxon  Erzgebirge,  Bo^ 
hernia,  Silesia,  the  Tyrol,  Hungary,  Transylvania,  Italy^ 
and  Franbe. 

Africa. — In  the  basalt  of  the  islands  of  St  Helena, 
TenerifT,  and  Isle  de  Bourbon. 

America. — In  the  floetz-trap  rocks  of  Mexico  and  the 
United  States. 

Observations. 

1.  Distinctive  Characters. — a.  Between  Augite  and 
Basaltic  Hornblende.  Basaltic  hornblende  has  always  a 
velvet-black  colour,  augite  most  generally  a  green  co- 
lour ;  the  lustre  of  basaltic  hornblende  is  vitreous,  that 
of  augite  resinous ;  basaltic  hornblende  is  softer  tban^ 
augite ;  and  a  simple  chemical  distinction  may  be  added, 
basaltic  hornblende  is  easily  fusible  before  the  blowpipe, 
augite  difficultly.— 4.  Between  Augite  and  Schorl.  The 
crystals  of  schorl  have  their  lateral  planes  longitudinally 
streaked,  those  of  augite  are  smooth ;  the  lustre  of  schorl 
is  vitreous,  that  of  augite  resinous ;  it  is  harder  than  au- 
gite;. 

Digitized  by  CjOOQ IC 


COMMON  AUGltE..  S3 

gite ;  it  becomes  electrical  by  heating,  but  augite  doei 
not;  and  schorl  is  more  easily  fusible  than  augite.— 
c.  Between  cross  twin-crystals  of  Augite,  and  cross  crys- 
tals of  CrrenatAe.  In  grenatite,  the  crystafls  ,  cross  each 
dthcr  under  angles  of  60®  and  90®  ;  in  augite,  they  cross 
eaeh  other  less  determinately. — d.  Between  Augite  and 
OUvine.  ,  In  olirine,  the  colours  are  lighter,  the  crystal- 
lizatioBs  are  different,  and  the  hardness  and  specific  gra- 
vity less  coniriderable  than  in  augite. — e.  Between  Augite 
and  Epidole,  tn  epidote,  the  green  colours  are  lighter 
than  those  of  augite :  further,  its  crystallizations,  and 
cleavage,  are  not  the  same ;  and  in  general,  it  is  a  more 
transparent  mineral. 

2.  It  is  by  Werner  divided  into  four  subspecies,  viz. 
Granular,  Foliated,  Conchoidal,  and  Common  ;  and  the 
following  are  a  few  of  the  characters  used  by  him  in  their 
description : 

(1.)  Granvldt  Jugiie.^^Coiour  is  greenish-black.  Oc- 
curs massive ;  and  crystallised  in  the  following  figures : 
1.  Broad  six-sided  prism,  with  two  opposite  acute  late- 
ral edges  ;  and  generally  flatly  bevelled  on  the  extremi- 
ties. 2.  Six-sided  prism,  acuminated  with  four  planes, 
which  are  set  on  the  obtuse  lateral  edges.  3.  Six-sided 
prism^  with  convex  terminal  planes.  4.  N®  1.  trun- 
cated on  the  acute  lateral  edges:  When  these  increase, 
so  as  to  be  of  equal  magnitude  with  the  lateral  planes, 
there  is  formed,  5.  A  broad  and  nearly  equiangular 
eight-sided  prism.  6.  When  the  two  broader  lateral 
planes  of  N^  1.  disappear,  a  four-sided  prism  is  form- 
ed. Crystals  seldom  perfectly  sharp-edged;  general- 
)y  saperimposed,  and  form  druses.  Internally  glisten- 
ing, and  resinous.  Fracture  imperfect  foliated,  or  un- 
tfen.  Occurs  in  large  and  small  angulo-granular  distinct 
D  4  concretions. 
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concretions.  It  is  opaque.  This  subspecies  has  hitherto^ 
been  found  only  at  Arendal  in  Norway. 

(2.)  Foliated  Jtigite, — Colour  passes  from  velvet-black 
through  greenish'black^  into  blackish-green^  and  some- 
times approaches  dark  leek-green.  Occurs  only  crystal- 
lisedy  and  its  crystallizations  are  nearly  the  same  with 
those  of  the  granular  subspecies.  Internally  shining^ 
approaching  to  splendent,  and  the  lustre  intermediate 
between  resinous  and  vitreous.  Principal  fracture  per- 
fect foliated,  with  a  double  slightly  oblique  angular  cleav- 
age, parallel  with  the  smaller  lateral  planes  of  the  six- 
sided  prism  ;  also  a  third  cleavage,  parallel  with  the 
truncations  on  the  acuter  edges  of  the  six-sided  prism. 
Cross  fracture  concboidal.  It  is  sometimes  opaque,  some- 
times translucent  on  the  edges :  the  crystals  which  occur 
in  the  basalt  of  Bohemia,  in  general  belong  to  this  8ub> 
species ;  also  those  from  Frascati,  Etna,  and  Vesuvius. 

(3.)  CoTichoidal  Augite  — Colour  greenish-black,  pass* 
ing  into  blackish-green  ;  also  into  a  very  rare  dark  olive- 
green,  sometimes  even  into  liver-brown.^  Occurs  in  im- 
bedded grains.  Lustre  splendent,  and  intermediate  be- 
tween resinous  and  vitreous.  Fracture  imperfect,  but 
flat  conchoidal.  Translucent  on  the  edges,  or  translu- 
cent It  occurs  only  in  the  floetz-tri^  formation,  and  is 
the  rarest  of  the  four  subspecies.  It  occurs  in  the  basalt 
of  Fulda,  and  near  Cassel  in  Hessia. 

(4.)  Common  Augite.^-^olour  blackish-green,  and  vel- 
vet-black. Occurs  in  large  and  small  imbedded  grains. 
Internally  intermediate  between  shining  and  glistening, 
and  lustre  resinous.  Fracture  coarse  and  small  grained 
uneven.  Translucent  on  the  edges,  seldom  translucent. 
Occurs  in  the  tloetz-trap  formation. 

3.  Steffens,  in  his  Handbuch,  describes  a  species  un- 
der the  name  KcraphylHu,  which  Karsten  and  Werner 

refer^ 
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ttfer  to  the  foliated  augite,  and  Hauy  to  hornblende. 
As  far  as  I  can  judge  from  the  accounts  published  by 
mineralogists,  it  appears  to  be  very  nearly  allied  to  au- 
gite ;  yet  the  following  ^description  shews  that  it  cannot 
well  be  arranged  either  with  augite  Or  hornblende.  "  Co- 
lour generally  dark  greenish-blacky  seldom  velvet-black. 
Occurs  massive  and  disseminata.  Internally  specu- 
lar-splendent on  the  principal  fracture,  and  the  lustre 
intermediate  between  resinous  and  vitreous.  Fracture 
perfect  and  straight  foliated,  with  double  oblique  an- 
gular cleavage,  under  an  angle  of  55^  ^';  cross  fracture 
conchoidal.  Fragments  very  sharp-edged.  EquaUy  hard 
with  augite.  Specific  gravity^  3.085,  Klaproth,  It  melts 
with  difficulty  into  an  uniform  olive-green,  opaque,  and 
shining  slag.  Silica,  52.53.  Alumina,  7.25.  Mag- 
nesia, 12.50.  Lime^  9.00.  Potash,  0.50.  Oxide  of 
iron,  16  25.''  Klaproth,  Beit.  B.  iv.  s.  189.  It  is  found 
in  the  Saualp  in  Carintbia,  in  a  bed  in  primitive  rocks, 
dong  with  quartz,  eyanjte,  garnet  and  zoisite.  It 
is  distinguished  from  Augite  by  its  splendent  lustre,  per- 
fect conchoidal  cross  fracture,  more  perfect  foliated  frac- 
ture, different  cleavage,  and  inferior  weight :  from  Horn- 
hlende  by  its  stronger  lustre,  and  kind  of  lustre,  perfect 
conchoidal  cross  fracture,  greater  hardness,  and  the  ac^ 
tion  of  the  blowpipe  on  it  ♦. 

4.  Earsten  describes  a  mineral,  under  the  name  Slaggy 
Augite,  (Schlacleiger  Augite)^   in  Klaproth's    Reitrage, 
vol,  iv.  p.  190.     It  is  by  some  referred  to  the  Cohclioidal 
Augite  of  Werner,  but  which  differs  from  augite  in  spe- 
cific 


*  Vid.  Karateto,  in  Klap.  Beit.  b.  iiL  s.  185. ;  Karsten,  Tabel,  b.  40. ; 
Hauj,  Anoales  du  Mui.  t.  ziv.  p.  39a ;  Leon];iard,  Taschenbucbr  b.  iv^ 
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cific  gravity,  fusibility,  and  composition.  The  following 
is  the  account  given  of  it  by  Karsten  and  Elaproth : 

Slaggy  Augite. — Its  colour  is  deep  black,  approaching 
in  some  places  to  dark  leek-green.  Occurs  massive,  and 
coarsely  disseminated.  Internally  shining  and  resinous. 
Fracture  small  and  perfect  conchoidal.  Fragments  very 
sharp-edged.  Opaqde.  Hard.  Specific  gravity,  2.666, 
Karsten.  It  intumesces  before  the  blowpipe.  Silica,  55.00. 
Alumina,  16.50.  Magnesia,  1.75.  Lime,  10.00.  Oxide 
of  Iron,  13.75.  Trace  of  Oxide  of  Manganese.  Wa- 
1.50. — Klaprathi  It  is  found  near  Guiliana  in  Sicily,  in* 
abed  of  limestone. 

5.  Augite  was  known  to  the  older  mineralogists,  un- 
der  the  name  Volcanic  Schorl :  it  was  afterwards  arranged 
with  basaltic  hornUende,  where  it  remained,  until  Wer- 
ner gave  it  its  present  name  and  .place  in  the  system. 
Hauy  names  it  Pyroxene^  which  implies  that  it  is  a 
stranger  to  fire  ;  because,  although  it  is  found  in  lava,  it 
Is  not  a  production  of  volcanic  fir6. 


Second 
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Second  Subspecia. 

Coccolite  *. 

Kokkolith,  Werner. 

Eilrniger  Augit,  Karaien. 

Coccolith^  lyAndrada,  Schercr's  Journal^  b.  itr.  1 9,  4.  56.— 
Schumacher,  Verzeichn.  s.  50  Id.  Broch.  r,  .  504.  Id. 
Hauy,  t.  iv.  p.  355^  Id.  Reuss,  b.  1.  s.  86.  Id,  Lud,  b.  ii. 
8.  134.  Id.  Suck,  ir  th.  s.  184.  Id.  Bert.  s.  159.  Id.  Mohs^ 
b.  i.  8.  55.  Id.  Lucas,  p.  194.  Id.  Leonhard,  Tabel.  s.  2. — 
Pyroxene  Coccolithe^  Brtmg.  t.  i.  p.  447. — Pyroxene  granu- 
leux,  Bratdi  p.  141. — Kbmiger  Augit,  Karsl.  Tabel.  s.  40. 
Id.  Haus*  8. 93.— Pyroxene  granuliforme^  Hfi^yt  Tabel.  p  42. 
Kokkolith,  Siefens,  h.  i.  8.  347.  Id.  Hoff.  b.  i.  s.  443.— Kor- 
niger  Augit^  Lenx,  b.  i.  8.  S08. — Goccolitk^  Oken,  b.  i.  s.  SS6. 

External  Characters. 

Its  principal  colour  is  leek-green^  which  passes  on  the 
•ne  side  into  pistachio-green,  blackish-green,  even  inta 
oUve-green,  and  oil-green,  and  on  the  other  into  moun- 
tain<(green. 

It  occurs  massive ;  and  crystaUised  in  the  following 
figures: 

1.  SiX'Sided  prism,  with  two  opposite  acute  lateral 
edges,  and  bevelled  on  the  extremities ;  the  be- 
velling planed  set  on  the  acute  lateral  edges. 
Sometimes  two  additional  planes  occur,  when 
(he  bevelment  passes  into  a  four-planed  acumi- 

nation ; 


•  Coccolite,  from  the  Gre«k  word  «#««^,  granum,  and  ><*•?,  on  ac- 
OHint  of  Uie  granular  concretions  that  characteriae  this  subspecies. 
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nation  ;  and  in  other  varieties  two  of  the  oppc^- 
site  lateral  planes  disappear,  when  the  planed 
that  meet  under  acute  angles  form  a 
2.  Four-sided  prism. 

The  crystals  are  generally  blunt,  or  rounded  on  the 
angles  and  edges,  even  appear  with  convex  lateral  faces,- 
and  hence  pass  into  longish  grains. 

The  crystals  are  generally  middle-sized,  seldom  small, 
and  occur  either  singly  imbedded,  as  is  the  case  with  the 
grains,  or  in  druses. 

Externally  the  crystals  are  sometimes  smooth,  some- 
times rough ;  the  first  is  shining  and  glistening,  the  other 
strongly  glimmering. 

Internally  it  is  shining,  sometimes  approaching  to  glis- 
tening, and  the  lustre  is  vitreous,  inclining  to  resinous. 

The  principal  fracture  is  foliated,  generally  rather  im- 
perfect, with  a  twofold  slightly  oblique  cleavage;  the 
cross  fracture  is  uneven. 

The  fragments  are  more  or  less  sharp-edged. 

It  occurs  in  distinct  concretions,  which  are  coarse  or 
small,  seldom  fine,  angulo-granular,  and  arc  so  Iboselj 
connected  together,  as  frequently  to  be  separable  by  the 
simple  pressure  of  the  fingers.  Sometimes  it  occurs  in 
longish  granular  concretions. 

The  surfaces  of  the  concretions  are  sometimes  slightly 
rough  and  strongly  glimmering,  sometimes  smooth  ahd 
glistening. 

It  is  translucent,  or  translucent  oh  the  6dges. 

It  is  hard  in  a  low  degree  :  it  scratches  glass. 

It  is  brittle. 

It  is  very  easily  frangible. 

Specific  gravity,  3.316,  D'Jndrada.  3.303,  Kantm. 
3.15,  3.06,  Schwnachtr.    3.373,  Hauy. 

Chemical 
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Chemical  Character, 
It  is  very  difficultly  ftisible  before  the  blowpipe, 


Constituent  Parts. 

Silica, 

60.0 

Lime,          ... 

24.0 

Magnesia, 

10.0 

Alumina, 

1.6 

Oxide  of  Iron, 

7.0 

Oxide  of  Manganese, 

3.0 

toss, 

4.6 

100      Vauquelin. 

Geognostic  Situation, 

It  occurs  in  mineral  beds  subordinate  to  the  primitive 
trap  formation,  where  it  is  associated  with  granular  lime- 
stone, garnet,  and  magnetic  ironstone. 

Geographic  Situation, 

It  occurs  at  Arendal  in  Norway  ;  in  the  iron  mines  of 
Hellsta  and  Assebro  in  Sudermannland ;  and  in  many 
places  in  Nericke,  in  Sweden.  The  rnountain-green  va- 
riety is  found  at  Barkas  in  Finland.  It  is  mentioned  as 
occurring  in  the  Harzeburg  Forest  in  the  Hartz,  in 
Lower  Saxony ;  and  also  in  Spain. 

Observations, 

1.  Distinctive  Characters, ^-^^i.  Between  Coccolite  and 
Ccmmon  Garnet :  The  internal  lustre  of  common  garnet 
1$  resinous,  that  of  coccolite  vitreous ;  the  fracture  of 
common  garnet  is  unevep,  that  of  coccolite  is  foliated ; 
]^mmon  garnet  scratches  quartz^  coccolite  only  glass : 

commoii 
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common  garnet  has  a  specific  gravity  of  3.76,  coccolite  of 
3.33. — J.  Between  Coccolite  and  Common  Augite:  The 
colour-suites  of  the  two  minerals  are  different ;  the  lustre 
of  common  augite  is  resinous,  that  of  coccolite  is  vitreous ; 
in  common  augite  the  distinct  concretions  are  grown  to- 
gether, whereas  they  are  so  loosely  aggregated  in  cocco- 
Kte,  as  frequently  to  be  separable  by  the  mere  pressure  of 
the  fingers ;  coccolite  is  rather  softer  than  augite;  and  the 
concretion^  in  coccolite  are  frequently  enveloped  in  an  ex-* 
tremely  delicate  crust,  which  is  not  the  case  with  com- 
mon augite. 

2.  It  was  first  described  by  D^Andrada,  under  its  pre- 
sent naipe. 


Diopside. 

Diopsid,  Werner* 

Cristaux  gris-verdatresy  transparens ;  formes  tres  prononc^,  du 

Depart,  du  Po ;  AUdiU  de  Bonvoisin,  Journal  de  Physique^ 

Mai  1806^  p.  409.  &c — Variety  du  Diopside,  Journal  des 

Mines^  n.  115.  p.  65.  &c — Cristaux  gris-verdalres^  ou  blancs 

SFisatres^  offrant  la  forme  primitive  peu  prononc^,  de  Depart. 

du  Po ;  Mussile  de  Bonvoisin,  Journal  de  Physique,  ib. — 

Variety  du  Diopside,  Journal  des  Mines,  ib. — Pyroxene;  also 

Pyroxene  cylindroide,  comprim6,  et  fibro-granulaire,  Hawf, 

TabL  p.  41,  42 — Diopsid,  Steffens,  b.  i.  s.  349.    Id.  HoJT. 

b.  i.  s.  467.    Id,  Lenz^  b.  i.  «.  212. — Strahliger  Pyroxen^ 

Oken,  b.  i.  s.  335. 
/ 

Exiemal  Characters. 

Its  colour  is  greenish-white,  slightly  inclining  to  grey ; 
^Iso  pale  mountain-green,  and  emerald-green. 
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It  occurs  massive,  disseininated ;  and  crystallised  in 
the  following  figures : 

1.  Low,  very  slightly  oblique  four- sided  prism,  some- 
times equilateral,  sometimes*  broad.  This  is  the 
fundamental  or  primitive  form  *. 

^  The  preceding  figure  truncated  on  the  acute  la- 
teral edges,  bevelled  on  the  obtuse  edges,  and  the 
edge  of  the  bevelment  truncated :  also  rather 
acutely  acuminated  by  four  planes,  two  of  the 
large  acuminating  planes  set  on  the  truncating 
planes  of  the  acute  lateral  edges  of  the  prism, 
the  two  smaller  on  the  truncatiiig  planes  of  the 
bevelment.  The  two  edges  of  the  larger  truncat- 
ing planes,  and  the  truncating  planes  of  the  acute 
edges  of  the  prism,  and  the  apex  c^  th^  acumi- 
nation,  truncated.  The  broader  lateral  planes 
of  the  prism,  and  the  truncating  planes  of  the 
acumination,  belong  to  the  primitive  form  f . 

S.  Eight-sided  prism,  with  alternate  broader  and 
smaller  lateral  planes,  acuminated  with  four 
planes,  the  acuminating  planes  set  on  the  small- 
er lateral  planes,  and  this  acumination  again 
acuminated  with  four  planes,  s^t  obliquely  on 
the  planes  of  the  lower  acumination,  and  of 
which  two  adjacent  planes  are  large,  and  two 
small.  The  summit  of  the  second  acumination, 
and  also  the  angl(^s  of  the  truQqated  summit,  and 
the  lateral  edges  of  the  larger  planes,  are  trun- 
cated. The  smaller  lateral  planes  of  the  prism, 
and  the  acuminating  planes  of  the  upper  acumi- 
nation, belong  to  the  primitive  form  |. 

The 

*  Diopside  primitive,  Hauy ;  MuMite,  Bonvoinii. 
t  Diopaide didodecaedre,  H&uy;  AUUte,  Bonvoiiin. 
I  Bjopdde  octofjgetiioal,  Qauj, 
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The  broader  lateral  planes  are  deeply  longitodinallj 
streaked ;  but  the  smaller  lateral  planes,  and  the  acumi- 
nating planes,  are  smooth. 

The  crystals  are  middle-sized  and  small ;  occur  rest- 
ing on  one  another,  intersecting  one  another,  and  collect- 
ed into  scopiform  groups. 

Externally  it  is  shining  and  glbtening,  and  pearly; 
internally  it  is  shining  and  vitreous. 

The  fracture  b  foliated,  with  a  fourfold  cleavage :  of 
these  two  are  parallel  with  the  truncations  on  the  lateral 
edges,  a  third  with  the  smaller  lateral  planes,  and  the 
fourth  with  the  broader  lateral  planes ;  some  varieties 
incline  to  radiated.  The  cross  Ij^cture  is  imperfect  and 
small  conchoidal. 

The  fragments  are  splintery. 

It  occurs  in  thin  and  very  thin  lamellar  distinct  cop- 
cretions,  which  sometimes  approach  to  columnar. 

It  is  translucent. 

It  scratches  fluor-spar,  but  hardly  glass. 

It  is  easily  frangible. 

Specific  gravity,  ii.LiiO,  Haujf, 

Chemical  Character. 
It  melts  with  difficulty  before  the  blowpipe. 


Constituent  Parts. 

Silica,        ... 

67.50 

Magnesia,            -    , 

18.26 

Lime,            -          -       i   . 

16.60 

Iron  and  Manganese,           f 

6.00 

Laugier. 

Geognostic 
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Geognositc  and  Geographic  Situations. 

It  is  found  in  the  bill  of  Ciarmetta  in  Piedmont ;  als^ 
in  the  Alp  of  La  Mussa,  near  the  town  of  Ala,  in  veins, 
ftloDg  with  epidote  or  pistacite  and  hyivcinth-red  gar* 
nets ;  and  in  the  same  district,  in  a  Vein  traversing  ser- 
pentine, along  with  prehnite,  calcareous-spar,  and  iron- 
glance,  or  specular  iron-ore.  It  is  said  also  to  occur  at 
St  Nicolas,  in  the  Upper  Valais. 

Observations, 

9 

1.  This  mineral  was  discovered  bj  Dr  Bonvolsin,  wh« 
formed  it  into  two  species,  named  Alalite^  and  Mussite : 
the  white-coloured  and  massive  varieties,  and  those  crys- 
tallised in  the  form  N^  9.  he  refers  to  alalite;  the  green, 
with  scopiformly  aggregated  crystals,  and  radiated  frac- 
ture, he  considered  as  mussite.  Hauy  having  ascertained 
that  mussite  and  alalite  have  the  same  primitive  form, 
ranged  them  in  the  system  as  one  species,  under  the  name 
Diopside ;  afterwards,  he  ascertained  that  the  primitive 
form  of  diopside  did  not  differ  from  that  of  augite,  and 
consequently,  in  conformity  with  his  system,  abolished 
the  diopside  species,  and  arranged  it  with  augite.  Al- 
thongh  the  primitive  form  of  diopside  and  augite  be 
alike,  we  are  still  inclined  with  Werner  to  consider  them 
as  distinct  species.  Diopside  differs  from  Jvgite  in  co- 
lour, crystallisation,  fracture,  its  streaked  surface,  thin 
and  straight  lamellar  concretions,  transparency,  hardness, 
and  geognostic  situation  ^. 

Vol.  II.  E  4.  Chrysolite. 


*  The  only  specimens  I  have  ever  seen  of  thU  mineral,  arc  those  in  my 
fOBtacion,  nnt  me  fay  Mr  Hewland  of  L«n4on# 
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4*  Chrysplite. 

Krisdith,  Wcimer. 

Yellpwitb-green  Topaz.  Chiysqlith^  Cn^Miedt,  §  46.  5.  p.  ^ 
Cjemma  pellueidissima,  duiitia  sexta^  colore  viridi,  subflaYo, 
in  igne  fiigaci ;  Chiysolitbus,  WaU-  gen.  18.  spec  1 19.  p.  255« 
— Kiysolith^  Wid.  $.  2(54.— Oirysolite,  Kirw.  voL  L  p.  262. 
— Krysoli^h,  Esiner,  b.  ii.  s.  122.  Jd.  ^mm.  b.  L  s.  26. — 
Chrysolito  nobile^  Nap.  p.  127- — Peridots  Jfjam.  %.  ii;  p.  5250* 
-*La  Ckyscjithe^  Brock  %.  i.  p.  170.-*B^dot,  Hanijf,  t.  iii. 

p.  198 Chrysplitb,  Eeuss,  b.  i.  8.  4-9.    Id.  L^4.  b.  L  s.  60. 

Id.  Suck,  ir  th.  s.  540.  Id.  Bert.  8.  188.  Id.  Mohs,  b.  i. 
8.  42.  Id.  Letmhard,  TabeL  s.  1. — Peridot^  Litcat,  p.  74. — 
Peridot  Chrysolithe,  Brang.  %.  j.  p.  440.-— Peridgt,  Brard, 
p.  179* — Chrysolitb,  Hans.  9.  98.  Id.  KarHen,  Tabel.  8.  40. 
— Chrysolite,  Kid,  vol.  i.  p,  120 — Peridot,  Hauy,  Tabl.  p.  52. 
*— Chrysolith,  Sleffens,  |>.  i.  s.  S65.  14^  I^i  b.  i.  s.  208« 
.— Hartcr  Peridot,  Oi^en,  b.  L  s.  83S« 

J^xiemel  Character^ 

Its  colour  is  pistachio-gi^D,  which  aometiinef  i^« 
proaches  to  gllre-green,  sdfloin  to  asparagus-green,  an^ 
pale  grass-gr?en.  Very  rarely  we  observe  in  the  sam^ 
specimen,  besides  the  greep,  also  in  a  particular  direction 
9  pale  cherry-red,  inclining  to  b(t>ccoli-brQwii  colour. 

It  occurs  in  angula^  pieces,  (that  appear  to  be  origi- 
nal), which  are  of^en  notched,  and  haye  a  scaly  splintery 
surface ;  also  crystallised,  in  the  following  ^gures : 

1.  Broad  rectangular  four-s^ded  prism,  in  which  the 
lateral  edges  are  truncated.  The  broader  late- 
ral  faces  are  generaDy  cylindric  convex.  The. 
prism  is  acuminated  with  six  planes:  of  thesei 

planesj^ 
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f  lanes,  two  are  set  on  the  broader  lateral  plmes, 
and  the  other  fo^r  on  the  truncating  planes  of 
the  lateral  edges.  The  apex  of  the  prism  is 
truncated  *,  fig.  119.  i^. 

2.  The  preceding  figure,  but  acuminated  with  eight 

planes,  which  are  ^et  on  the  lateral  and  truncat- 
ing pUnes  of  the  prism,  aod  the  apex  of  the 
prism  deeplj  truncated,  fig.  ISO.  j. 

3.  The  preceding  figure,  in  which  the  edge  between 

the  truncating  plane  of  the  apex  of  the  acumina- 
tion,  and  the  acuminating  plane  which  rests  on 
the  smaller  lateral  plane,  is  truncated,  fig.  121.  [|. 

4.  Very  oblique  four-sided  prism,  in  whiph  the  acuter 

edges  are  beveUed,  and  the  edges  of  the  bevel- 
ment  truncated;  and  acuminated  on  the  ex- 
tremities with  four  planes,  which  are  set  on 
the  lateral  edges,  and  the  ^pex  of  the  apur 
mination  sligbtlj  truncated.  This  figure  is 
formed  from  N^  1.  when  the  truncations  ^n  the 
lateral  edges  increase,  until  the  broader  lateral 
planes  disappear.  Sometimes  the  bevelling  and 
acuminating  planes  are  very  small,  but  (he  trun- 
cating planes  of  the  bevelmept  large,  so  that  the 
crystal  appears  like  a  four-sided  table  of  heavy- 
spar,  bevelled  on  the  terminal  planes,  or  it  as* 
sumes  a  reed-lik^  aspect,  ^,  fig.  122. 

£  2  5.  Less 

*  Tbe  priinitiT^  form,  acoording'to  Hanj,  is  a  fbar>tided  prism,  wHb 
itetngiilar  bases.  Tbe  cleari^  of  the  mailer  lateral  planes  prett7  d^s^ 
<inct,  tbe  ocheri  indxstiiict. 

t  Peridot  triunitaire,  Hany, 
t  Peridot  monostique,  Haay. 
I  Peridot  subdistique,  Hauj. 
I  Peridot  eootiiiii,  Hwatj^ 
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6.  Less  oblique  four-sided  prism,  in  wliich'  the  obtuse 
jedges  are  truncated,  the  acute  bevelled,  and  the 
beveltnent  truncated ;  acuminated  on  the  extre- 
mities with  eight  planes,  of  which  four  are  set 
obliquely  on  the  lateral  planes  of  the  prism,  four 
straight  op  the  tn|ncated  lateral  edges.  The 
apex  of  the  acumination  truncated  *,  fig.  123. 
6.  N^  3.  in  which  the  lateral  edges,  in  place  of  being 

truncated,  are  bevelled -f,  fig.  124. 
Some  crystal?  are  very  thin  and  reed-like,  or  tablcr 
shaped. 

The  crystals  are  middle-^i^ed  and  sniall,  and  appear  to 
have  been  imbedded. 

The  broader  lateral  planes  in  all  the  varieties,  with  ex- 
ception of  N^  4.,  are  deeply  longitudinally  streaked;  but 
the  smaller  lateral  planes  are  oflen  smooth,  an4  the  aci|« 
minating  planes  always  smooth. 

Internally  the  lustre  is  splendent  and  vitreous, 
The  fracture  is  perfect  flat  conchoidal. 
The  fragments  ar^  very  sharp-edged. 
It  is  transparent,   and  refracts   double,  particularly 
when  viewed  through  the  broader  acuminating  planes, 
and  the  obliquely  opposite  I^roader  lateral  plaoes  of  N^  I. 
It  is  hard,  but  in  a  low  degree ;  scratches  glass  and 
febpar,  but  is  scratched  by  quartz  an4  tourmaline. 
It  is  brittle. 
It  is  easily  frangible. 

Specific  gravity,  3.340,  3.f  20,  Werner.  3.428,  Hauy. 
8.301,  3.472,  Karsten.    3.343^  Lqtcry, 

9  Chemical 

*  Peridot  doublant,  Hauj. 
4*  Peridot  quadruplant,  Hauy. 
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Chemical  Chardctcrii. 

tb  colours  change,  but  it  do^  not  melt,  without  ad- 
^tion,  before  the  blowpipe ;  but  with  borax^  it  melts 
into  a  traitsparent  green  glass. 

ConstiluetU  Parts: 

Silica,        ^    39.00  88.00  38.00 

Magnesia,       43.50  39.30  50.60 

Iron,      -        19.00  19.00  9.60 

101.60  96.60  100 

Klaproth,  Beit.  Id.  Klap.  Vauqudin. 

b.  i.  s,  110.  s.  107. 

Geognoatic  Situatiorii 

■This  mineral  has  hitherto  beeil  found  oiily  in  a  Ibosd 
fetate:  some  mineralogists  conjecture  that  it  occurs  in 
Veins  in  serpentine^  or  greenstone ;  and  also  in  iloetas-trap 
tocksi 

Geographic  Situation: 

It  is  brought  to  Europe  from  the  shores  of  the  R^d 
Sea ;  and  it  is  alleged  to  have  been  found  in  trap  rocks 
in  Bohemia,  and  the  Isle  de  Bourbon. 

Uses. 

This  mineral  has  an  agteeable  Colour  and  lusire ;  hencc^ 
it  is  employed  as  a  pi*ecious  stone  in  different  kinds  of 
jeweUing,  particularly  for  ring-stones,  when  it  is  set  in  a 
gold  foil.  It  is  the  softest  of  the  precious  stones ;  hence 
jewels  of  i£  wear  soon,  if  nbt  carefully  wofn  and  kept. 
It  is  said  thait  rihg-sf ones  of  chrysolite,  by  wearing,  soon 
l)ecome  diiU  on  the  surface,  but  tlrtit  the  fcstre  may  be 
tcslored  by  immersing  them  in  vegetable  oiU* 

B  3  ObservatiottB. 
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Observ€Uums. 


i.  This  mineral  is  characterised  bj  its  pistachid-gree^ 
^lour,  the  other  varieties  occurring  rard  j ;  the  fine  aplin-* 
tery  or  scaly  surface  of  the  angular  pieces ;  its  crystalli- 
zations, intemd  lustre,  fracture,  inferior  hardness,  and 
Weight. 

2.  Dtstinctive  Character$.^^<i,  fietween  Chrysolite  and 
Vesnvian.     If  the  iresuvian  be  in  rolled  pieces,  it  can  be 
distinguished  from  chrysolite,  by  its  wanting  the  fine 
scaly  or  splintery  surface  which  chitracterises  that  mine- 
ral:  if  in  crystals,  by  their  being  Very  slightly  longitudi- 
nally streaked,  having  a  fine-grained  uneven  fracture, 
and  residous  internal  lustre ;    whereas'  the  crystals  of 
chrysolite  are  deeply  longitudinally  streaked j  the  fracture 
is  ffonchoidal,  and  the  lustre  vitreous.    ^  simple  chemi- 
cal distinctive  character  may  be  mentioned  :  resuvian  is* 
fusible  before  the  blowpipe,  chrysolite  is  infusible. — b. 
Between  Chrysolite  and  yellowish-brown  and  olive^greeit 
Tourmaline.     Touitnaline  become^  strongly  electric  by 
heating,  but  the  chrysolite  only  by  rubbing ;  tourmalinel 
is  harder  than  chrysolite,   as  it  scratches  glass   more' 
readily.— c.  Between  Chrysolite    and  Asparagus-siwu  of 
Werner.      Asparagus-stone  does   not  scratch   glass   so' 
easUy  as  chrysolite,  and  refracts  single,  whereas  chrysC- 
lite  refracts  double. 

3.  Werner  is  of  opinion,  that  the  stone  described  by 
the  ancients,  under  the  name  Yellow  ChrysolitCy  is  not  the 
true  chrysolite,  but  our  topaz.  The  celebrated  traveller 
Bruce,  mentions  an  Emerald  Island  in  the  Red  Sea ;  but 
says  that  the  substance  he  there  met  with,  was  scarcely 
harder  than  glass.  Dr  Kid  remarks,  ^^  May  not  this 
have  been  a  chrysolite,  and  this  island  the  Topaz  Island 
mentioned  iy  Plinj-  ?^    Rome  de  Lisle  and  Bom,  de- 

scribe 
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kiribe  the  asparagus-stoiie  of  Werner  under  the  name 
bhiysolite ;  and  othei"  writers  have  Confounded  it  with 
Chiysoberyl,  and  biUgreeU  Beryl.  Hauy  considers  it  as 
a  variety  of  oliyine)  but  Werner  places  it  in  the  system 
ks  a  distinct  species,  in  which  he  is  follow^  by  Mohs^ 
6tefi^ns»  and  dtber  tnineralbgbts. 


5.  Olivinei 

Olivin^  Werner. 

Hiviii,  Werner,  Bergm.  Joum.  S,  2.  s.  56-— Chrysolit  en  grains 
irr^liers^  De  Bom,  t.  L  p-  76— Olitin,  Wid.  s.  26l.  Id* 
Kinv.  vol.  L  p.  268.  Id.  Emm.  b.  i.  s.  35.— Crysolito  com- 
inime.  Nap.  p.  131— Olivine,  Lam.  t  ii.  p.  S78.  Id.  Brock, 
i.  i.  p.  175.— Peridoi  granuliforme;  Hovy;  t.  iii.  p.' 205.*-' 
Olivine  Rbuss,  b.  ii.  s.  49^.    Id.  Liid.  b.  i.  s.  6l.    Id.  Suck: 

Ir  th«  s.  556:    td.  Bert.  s.  151.     Id.  Mokt,  b.  L  s.  45 

Chrysolith  Oliviii,  Hab.  s.  56.— -Peridot  graniiUibrmey  Lucas, 
p.  74. — Oliviii,  Lkonkard,  TabeL  s.  5t. — Peridot  Olivine^ 
BroHg.  t.  i.  p.  44l.— -Peridot  ^jranulifonne,  Brard,  p.  179- — 
Olivin,  KarsL  TabeL  s.  40.  Id.  JOd^  vol.  i.  p.  122.— Peridot 
granuUforme,  &  lanlelliforme>  Hauy,  Tabl.  p.  52.— Olivine 
SUffens,  b.  i.  s.  363.  Id.  Lent,  b.  L  $.  266.— Weicher  Peri- 
dot, Oken,  b.  i.  8.  38i. 

Jt^ernat  CkaraderS. 


Its  colour  is  (dive-green^  which  passes  on  the  onfe  side 
mto  asparagus-green,  on  the  other  into  oil-greeii,  and  in** 
to  a  colour  intermediate  between  ochre  and  cream  yellow^ 
tmd  into  pale  yellowish-broWn. 

It  occurs  massive,  in  roundish  pieces.  In  grains,  and 

iwrely  crystallifcd;  in  broad  rectangular  four-sided  prisms^ 

£  i  which 
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which  arc  imbedded,  and  so  easilj  broken,  that  it  is  dif^ 
ficult  to  ascerUun  their  fonrm. 

laternallj  the  kistre  is  shilling  and  glistening,  and  b 
intermediate  between  resinous  and  vitreous. 

The  fracture  is  small-grained  uneven,  sometimes  pass- 
ing into  imperfect  small  conehoidal.  The  crystak  have 
an  imperfect  foliated  fracture,  with  a  rectangular  two- 
fold cleavage,  the  folia  being  parallel  with  the  lateral 
planes  of  the  prism. 

The  fragments  are  indeterminate  angular,  ^nd  rather 
sharp-edged. 

The  massive  varieties  occur  in  small  and  angulo-gra- 
Bular  concretions. 

It  is  translucent,  passing  into  semi-transparent,  seldom 
transparent. 

It  is  hardy  but  in  a  lower  degree  than  chrysolite. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  3.23^,  Wemer.    3.266,  Klapreth. 

Ckemieal  Ckaroctert. 

It  is  inftrsible  before  the  blowpipe,  without  addition  r 
with  borax,  it  melts  into  a  dark-green  bead.  It  loses  it^*^ 
colour  in  nitrous  acid,  the  acid  dissolving  the  iron,  whieh 
is  its  colouring  ingredient. 


CoHstUuaa  Part*. 

■  OKrioe  of  Onkd. 

SUica,        .        -          50.0 

Magnesia,        -          38.50 

Lime.            -               0.25 

■  Oxide  of  Iron,           13.00 

OUrine  of  Kulsbrrg. 
52.00 

37.75 

0.12 

10.75 

100.75                      100.6? 
Xbpntk,  Beit,                Id.  Klaprolk, 
b.  T.  s.  118.                      >.  ISl. 

GtognoMtie 
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Gtognostie  SiluHtwfL 

!t  occurs  imbedded  b  basalt,  greenstone,  porphyry, 
tod  lava,  and  generallj  accompanied  with  augite. 

GeograpMc  Situation. 

Europc^^lt  occurs  in  the  flcetz-trap  rocks  ef  the  Lo- 
tliians,  and  other  districts  in  Scotland ;  and  in  those  of 
the  Hebrides.  Sparingly  in  the  floetz-trap  rocks  in  the 
north  of  Ireland  *.  It  b  found  in  Iceland ;  and  on  the 
Continent,  in  Bohemia,  Saxony,  Stiria,  Austria,  Hun« 
gary,  France,  Italy,  Spain,  &c. 

Aff  tea. — Teneriffe ;  St  Helena ;  Isle  de  Bourbon. 

America. — Greenland;  and  the  Cordilleras  of  South 
America. 

Observations. 

I.  a.  This,  mineral  was  first  established  as  a  distinct 
species  by  Werner :  before  hb  time,  it  had  been  con- 
founded with  Chrysolite.  Hauy  is  still  of  opinion,  that 
it  is  but  a  variety  of  chrysolite  ;  but  the  following  com* 
parison  of  the  characters  of  the  two  minerals,  shew  that 
they  may  be  i^iewed  as  different  species  i^^The  colours 
of  olivine  do  not  agree  with  those  of  chrysolite :  the  most 
common  external  shape  of  olivine  is  granular,  wherean 
that  of  chrysolite  is  angular  and  notched;  the  rolled 
pieces  of  olivine  have  not  a  scaly  and  splintery  surface^  a» 
is  the  case  with  chrysolite:  olivine  is  seldom  crystal* 
lised,  and  virhen  it  is  so,  tlie  crystal-suite  is  inconsider- 
able, whereas  chrysolite  is  frequently  crystallised,  and  its 
forms  very  various ;  the  lateral  planes  of  the  crystals  of 

olivine 
^-  ------     ■  ^  —  J,.     -.,■■-..-        ^ 

*  Crecnou^h, 
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olivine  are  smooth,  those  of  chrysolite  streaked,  shinioj;; 
and  glistening ;  the  lustre  of  olivine  is  intermediate  be- 
tween resinous  and  Vitreous,  but  that  of  chrysolite  is 
splendent  and  viiredus ;  the  fracture  of  olivine  b  imper- 
fect conchoidal,  6r  imperfei:t  foliated,  whereas  that  of 
chrysolite  is  perfect  conchdidal ;  olivine  often  occurs  in 
distinct  concretions,  chrysolite  never;  olivine  is  trans- 
lucent,  paAin^  into  senfi-transpiarent,  chrysolite  is  trans- 
parent )  dKvine  is  veiy  easily  frangible,  chiysolite  easOy 
frangible ;  olivine  is  softer  Uian  chrysolite ;  and  the 
specific  gravity  of  Olivine  is  3.225  to  S.S65,  that  of  chry- 
solite  S.34  to  3.4. 

b.  Olivine  is  nearly  alltild  to  Augite :  this  alliance  is 
not  so  mn^h  a  consequence  of  agreement  in  ettemal  cha^ 
racteris,  as  rather  a  similarity  in  geognostic  relations. 
Bofth  species  occur  in  the  same  specif  of  rock,  and  the' 
one  seldom  witho'ot  the  other ;  and  large  masses  and 
grains  of  olivine  sometimes  contain  smedl  angular  grains 
of  augite^  which  take;  as  it  Were,  the  place  of  single  dis- 
tinct cottCr^ions,— a  fact  whieh  shews  their  mutual  affi- 
nity. It  is  distinguished  from^t^Y^  by  its  paler  colours^' 
external  ahkpti  kind  of  histre,  fracture,  superior  trans- 
parency, and  its  inferior  hardness  and  weight. 

c.  It  is  distinguished  from  Common  Greek  Gamely  by 
its  greaie^  transpietrency.  Inferior  hardness,  and  weight, 
and  geogii'Ostic  situationr. 

2.  Leoohard,  Reuss,  and  others,  divide  this  species^^ 
into  two  subspecies,  named  Conchoidal  and  Foliated; 
but  Karstetf  has  shewn  that  the  foliated  subspecies  is 
augite. 

3.  It  is,  named  Oltviiiey  from  its  olite-i;reen  colour. 

4.  It  frequently  decays,  or  falls  into  an  earth,  which 
much  resembles  iron-oehre*    When  it  begins  to  exhibit 

6ti 
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tiu  the  surface  irideicent  coloun^  it  is  a  proof  of  its  ha* 
ting  abreadj  begun  to  decay. 

5.  A  yellow  substance,  nearly  allied  to  olivine,  occurs 
in  the  Siberian  meteoric  iron. 


7*  liievrite. 

Lievrit,  fFcrrUr. 

Ycxdte,  LeUevre,  Jdnmtl  des  Mines^  K.  121.  p^  65.  ItL  Hauy, 
tabl.  p.  4^  &  182 — llyBit,  Stcffins,  h.  i.  s.  356.— Lievrit, 
Hoff.  b.  ii.  $.  376.— YcnSt,  Leni,  b.  i  s.  215. 

^  External  dharaeUri. 

Its  dolour  is  intermediate  between  dark  gre^isb-black, 
ted  iron-black,  bat  sometimes  passes  through  raven-black 
into  blackish-green. 

It  occurs  malssive;  and  crystfitlUsed  in  th^  foUowing 
figures : 

1.  Oblique  four-sided  prism,  acuminated  on  the  est* 

tremities  with  four  planes,  which  are  set  on  the 
lateral  planes  *. 

2.  Four-sided  prism,  which  is,  almost  rectangular, 

beveUed  on  the  extremities,  and  the  bei^elling 
planes  !tet  on  the  obtuse  edges. 

3.  The  preceding  figure,  in  which  the  angles  6f  the 

bevdineut  are  bevelled. 

4.  The  preceding  figure,  in  which  the  angles  of  the 

second  bevelment  are  truncated,  and  the  obtuse 
lateral  edges  of  the  prism  bevelled. 

The 

*  Yeoite  ^[UMlrioctonal/  Hau/. 
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l*he  crystals  rarj  fVotii  acicular  to  the  thickness  of^ 
half  an  inch :  they  are  frequently  scopiformly  aggregated, 
sometimes  superimposed,  and  sometimes  imbedded. 

The  lateral  plailes  of  the  crystals  are  longitudihaBj 
streaked. 

The  lustre  of  the  principal  fracture  is  shimiig ;  that  of 
the  cross  fracture  glistening,  and  is  semi-metallic. 

The  principal  fracture  is  small,  and  scopiform  di- 
verging radiated ;  the  cross  fracture  uneven. 

The  fragments  are  indeterminate  angular,  rather  sharpr 
edged. 

It  occurs  in  thin  and  straight  prismatic  diitin/et  con- 
cretions. 

It  is  opaque. 

It  is  hard  in  a  low  degree :  it  scratches  glass  with  ease,- 
and  gives  a  few  sparks  with  steel,  but  is  scratched  by 
adularia. 

It  does  not  change  its  colour  in  the  streak. 

It  is  easily  frangible. 

Specific  gravity,  3.825,  4.061.  Zeftecre^ 

Chemicai  Characters. 

It  is  attacked  by  the  three  nunend  acids,  but  doe^ 
not  gelatinate  witl^  them.  When  exposed  to  heat,-  it  be- 
comes magnetic ;  its  colour  Is  changed  from-  black  inter 
dark  reddish-brown,  and  it  looes  about  2  per  cent,  of 
weight.  Before  tbe  blowpipe,  it  melts  easily,  and  with- 
out intumescence,  inter  an  opaque  black  gratn^  which  hat 
a  dull  metallic  aspect,  and  is  attracted  by  the  ndagnet, 
but  does  not  possess  polarity.  It  dissolves  in  glass  of 
boraXy  with  a  slight  ebuUkioBb 

Citrslilvimt 
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Constituml  ParU. 

Snica,            ^0 

smoL,      .      S9 

Sifiea,             SaO 

siica,         sa« 

Aiumiop,       ae 

Ujne,       ,        12 

Liiq^,              18.5 

Aiuminut         LO 

Ume,            12.0 

Oxide  of  Iron 

Oxide  of  Iron 

Lin)e,             14w8 

OxtdeoTIraD,  65.0 

and  Oxide  of 

and  Oxide  of 

Oxide  of  Iron,  49.0 

Oiideofllan. 

Manganese,     5T 

Manganese,  57.5 

Oxideoflilan. 

ganese,         aO 

98 

loao 

ganese,         8.0 

98.6 

Paufvc^m. 

Vau^ueUn, 

06.8 

PeatxHiU. 

VoMT'elm, 

GeognoHic  and  Geographic  Situationn. 

It  occurs  in  primitive  lirae8tone»  along  with  epidote, 
quartz,  garnet,  magnetic  ironstone,  and  crystallised  ar- 
senic-pyrites, at  Bio  la  Marine,  and  Cape  Calamite,  in 
the  island  of  flba.    It  is  said  also  to  occur  in  Siberia. 

Ohaervation*. 

1.  Colour,  crystallization,  kind  of  lustra,  fVacture, 
distinct  concretions,  opacity,  hardness,  and  considerable 
weight,  dbtinguish  this  mineral  from  all  others  with 
which  it  might  be  confounded. 

2.  Werner  places  it  in  the  system  between  Schorl 
and  Epidote:  in  the  systems  of  Hauy,  Steffens,  and 
Lenz,  it  follows  Augite;  which  latter  arrangement  if 
here  followed.  The  quantity  of  iron  it  contains,  is  re- 
markable; and  if  not  accidental,  shews  that  Lierrite 
probably  belongs  to  a  family  different  from  any  in  the 
Wcmerian  system. 

3.  The  French  naturalist  who  first  directed  .the  atten- 
tion of  mineralogists  to  this  mineral,  named  it  Yemtt^  in 
honour  of  the  battle  of  Jena  1  Hoffmann,  in  Saxony, 
^f^i%  to  be  ignoirant  of  the  origin  of  this  name.    Lens 
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18  not  10  ill  informed :  he  asks.  What  bas  mineralogj  t# 
do  with  the  battle  of  Jena  ?  Steffens  pities  the  weakness 
and  absurdity  of  those  with  whom  sueh  an  assodattoit 
could  arise ;  and  this  name,  originating  in  follj,  has  been 
banbhed  from  (be  BjnUm^  hj  Wfmer  changing  Yaiite 
into  Jjuvriit. 


Jfll^,  BASALT 
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XIX.  BASALT  FAMILY. 

This  Familj  contains  the  following  species ;  Basalti, 
Wacke,  Clinkstone,  and  Iron-Claj. 

1.  Basalt. 

Basalt,  Werner. 

Bttsaltes  figure  colomnarij  lateribus  inordinatisj  ciystallisattis, 
WaU.  gen.  SS.  spec.  IflO.— Basalt,  Wid.  s.  423.— Figurate 
Trap^  Kinv.  vol.  L  p.  SSI. — ^Pasalt,  Esiner,  b.  ii.  s.  726.  Id. 
Entm.  b.  i  8.  SSg. — ^Basalto,  Nap,  p.  284.-^Le  Basalte^  Brock 
U  i.  p.  4S0. — Li^y^  lithoides  basaltique^  Hawf,  t.  iv.  p.  474. 
—Basalt^  Be»tS9,  b.  ii.  S.  s.  125.  Jd.  Lad.  b.  L  s.  121.  Id. 
SueL  U  th.  s.  513.  Id.  Bifi.  s.  221.  Id.  Mpht,  b.  i.  s.  502. 
Id,  Hob.  8.  17.  Id.  Leonhard,  Tabel.  s.  25.  Id.  Brang.  t  i. 
p.  455.  Id.  Karsten,  Tabel.  s.  36.  Id.  Kid,  vol.  ii.  App. 
Pf  6.  /c?.  Steffem,  b.  i.  s.  333.  /ii.  jLenz,  b.  iL  s.  607-  /4. 
{(tt€»,  1;.  L  s.  364. 

External  Characters.  . 

Its  n)ost  frequent  colour  is  greyish-black,  of  different 
degrees  of  intensity ;  from  thb  it  parses  into  ash-grey, 
pr  greenish-black. 

It  occurs  massive,  in  rplled  pieces,  and  sometimes  ve- 
hicular. 

Internally  it  is  duU,  sometimes  feebly  glimmering. 

The  fracture  of  the  coarser  varieties  is  large  or  small 
graned  uneven ;  of  the  more  crystalline  varieties  even  in- 
dimng  to  large  and  flat  copchoidal,  and  seldom  to  splin- 
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The  fi^agments  are  indeterminate  angular,  and  rather 
iharp-edged. 

It  occurs  in  distinct  concretions.  Tl^ese  are  generally 
columnar,  varying  from  a  few  inches  to  several  fathoms, 
even  to  upwards  of  100  feet  in  length  :  the  number  of 
sides  varies  from  three  to  nine,  and  of  these  the  nine- 
sided  are  the  rarest ;  they  are  straight,  bent,  and  either 
parallel  or  diverging ;  sometimes  they  are  articulated, 
and  the  joints  have  concave  and  convex  faces.  In  moun- 
tains, these  concretions  are  collected  into  large  group^ 
and  many  of  these  groups  or  colossal  concretions  form  a 
hill  or  mountain.  Sometimes  it  occurs  in  tabular,  some- 
times in  globular  concretions ;  these  latter  are  frequently 
composed  of  concentric  lamellar  concretions,  or  of  co- 
lumnar concretions  radiating  from  the  centre.  Some 
varieties  are  composed  of  large,  coarse,  and  fine  granuUr 
concretion! 

It  is  opaque,  or  feeUy  translucent  on  the  edges. 

It  yields  a  light  grey-coloured  streak. 

It  is  semi-hard,  bordering  on  hard. 

It  is  rather  brittle. 

It  is  difficultly  frangible. 

Specific  gravity,  3.065,  Klaproih.    3.082,  KarsUn. 

Chemical  Characters. 

Before  the  blowpipe  it  melts  easily,  without  addition, 
into  an  opaque  black-coloured  glass.  According  to  Dr 
Kennedy,  the  basalt  of  the  Castle  Rock  of  Edinburgh 
softens  at  46^  of  Wedgwood ;  that  of  SUfFa  at  38"  ;  and 
I  obtained  similar  results  with  the  basalts  of  Arran,  as  is 
mentioned  in  my  mineralogical  description  of  that  island  *. 

ConatilMtfA 

»  Vid.  Mineralogical  Travels,  vol.  i. 
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Constituent  Parts. 

Basalt  of  the  Hassenbei-g. 

Basalt  of  Stafl)u 

ba,        -        44.50 

SiUca, 

50 

SUica,        -           48.0 

Alumina,            16.75 

Alumina, 

15 

Alumina,                16.0 

Lime,        .           9.50 

Lime^ 

8 

I.ime,          .            9.0 

Magneria,            2.25 

Magnesia, 

2 

Soda,           *            4.0 

Soda,          -        2.60 

Oxide  of  Iron, 

25 

Muriatic  Add,          1.0 

Oxide  of  Iron,     2a00 

Oxide  of  Iron,       1^.0 

Oxide  of  Manga- 

100 

Moisture,  &  Vo- 

nese,               0.12 

Bergmanm. 

latile  Matter,    5.00 

Water,         -        2.00 

99.9 

9T.72 

t^ennedy,  Edinbui^ 

tlajpnitk,  Beit. 

hiil.  Trans,  vol  f* 

t:iii.s.25Si 

p.  89. 

Geognosttc  Situation. 

It  occurs  in  beds,  veins,  and  imbedded  masses,  in  seve- 
ral of  the  flcetz  formations,  as  the  first  or  old  red  sand- 
stone formation,  the  coal  formation,  and  the  newest  floetz- 
tr^  of  Werner.  It  is  said  to  be  a  production  of  transi- 
tion districts ;  and  it  occurs  in  beds,  imbedded  masses^ 
and  Yeins^  in  primitive  rocks,  as  granite  and  mica-slate. . 

Geographic  Situation, 

JCurope.— It  occurs  in  considerable  abundance  in  the 
three  great  divisions  of  Scotland,  viz.  the  northern,  middle, 
and  southern  *,  but  more  abundantly  in  the  middle  and 
southern,  than  in  the  northern  divisions.     It  is  a  rare 

Vol.  it.  F  rock 


*  The  nariktm  divialon  of  Scotland  is  the  country  to  the  north  of  the 
chain  of  lakes  which  extends  from  Loch  Ness  to  the  West  Sea :  the  middte 
division  the  country  between  the  Frith  of  Forth  and  the  chain  of  lakes ;  and 
lhe«Mrti«ni  division,  the  country  between  the  Frith  of  Forth  and  the  bp/* 
to  af  England. 
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rock  in  the  Orkney  Islands ;  and  I  do  not  know  that  it 
has  been  observed  in  the  Zetland  Islands.  In  Ireland,  it 
occurs  abundantly  in  the  northern  counties ;  but  it  is  not 
a  frequent  rock  in  England.  It  abounds  in  the  island  of 
Iceland  ;  and  is  a  member  of  the  series  of  trap  rocks  of 
which  the  Feroe  Islands  are  composed.  It  occurs  rarely 
in  Norway,  and  there  only  in  beds,  along  with  transition 
rocks ;  and  it  is  scarcely  more  abundant  in  Sweden.  It 
is  a  frequent  rock  in  several  parts  in  Germany,  as  the  Sie- 
bengebirge,  the  Rhongebirge,  the  vicinity  of  Frankfort 
on  the  Mayne,  the  Bohemian  Mittelgebirge,  the  Erzge- 
birge,  &c.  In  France,  it  occurs  frequently  in  the  inte- 
resting eotmtry  of  Auvergne ;  and  the  Euganean  moun- 
tains, and  other  districts  in  Italy,  afford  very  interesting 
displays  of  this  rock.  It  abounds  in  several  districts  in 
Spain ;  and  forms  considerable  hills  in  Portugal,  particu- 
larly around  Lisbon. 

Aiia. — At  Hadie  Andjor  in  Yemen ;  on  the  banks  of 
the  Amour  in  Dauria ;  and  in  Kamschatka. 

Africa. — Islands  of  TenerifFe  and  St  Helena. 

Polynesia. — Otaheite,  Easter  Island,  Kergeulen^s  Island^ 
and  the  Sandwich  Islands. 

America. — Abundantly  in  Mexico;  also  in  different 
parts  in  the  United  States. 

Uses. 

As  it  is  very  compact,  and  unites  readily  with  mortar^ 
it  is  considered  as  a  good  building-stone ;  and  it  is  ob- 
served, that  if  pulverised  basalt  be  added  to  the  mortar, 
its  binding  quality  is  thereby  increased.  It  is  sometimes 
hollowed  into  water-troughs :  it  is  used  as  a  paving-stone ; 
and  it  is  sometimes  cut  by  jewellers,  and  used  as  a  touch- 
stone.  The  most  fusible  varieties  are  occasionally  used 
as  a  flux  with  calcareous  ironstones  ;  and  they  are  some- 

lime» 
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tunes  melted,  and  blo^ni  into  glass  bottles,  which  have  a 
dark  grcfen  colour,  and  are  said  to  be  harder  and  more 
durable  than  those  made  of  common  green  glass.  Al- 
though it  is  harder,  more  brittle,  and  les«  obedient  to  the 
chisel,  and  its  colours  noi  so  pleasing  and  durable  as  those 
of  marble,  jet  the  ancients,  who  were  acquainted  with  its 
greater  indestructibility,  eicecuted  several  fine  works  in 
it  Plinj  describes  several  fine  pieces  of  sculpture  said 
to  have  been  executed  in  this  stone;  and  the  famous 
statue  of  Minerva,  at  Thebes,  is  described  bj  travellers 
as  being  of  basalt.  Antiques  of  basalt  are  always  in  a 
much  better  state  of  preservation  than  those  of  marble* 
Even  those  dug  out  of  the  earth,  are  never  covered  with 
that  tufacepus  crust  we  find  investing  those  made  of 
m^ble;  they  still  retain  the  original  polish,  and  the 
finest  touches  of  the  chisel  are  preserved  unimpaired. 
Many  of  the  antique  basalts  preserved  in  collections,  are 
evidently  greenstone,  syenite,  or  hornblende-rock. 

Observations. 

1.  I'he  popular  name  of  this  mineral  in  Scotland,  is 
Whinstane ;  but  all  whinstones  are  not  basalt ;  for  the 
name  is  applied  to  greenstone,  clinkstone,  wacke,  trap-^ 
tuff,  porphyry,  grey-wacke,  and  other  rocks. 

S.  Humboldt,  Voigt,  Faujas  St  Fond,  and  Hauy, 
maintain  its  volcanic  origin ; — Werner,  Mohs,  Steffens, 
Klaproth,  and  Karsten,  its  neptunian  origin ;— Yon  Buch, 
Dolomieu,  Daubuisson,  and  others,  its  double  origin, 
sometimes  volcanic,  sometimes  neptunian  ; — and  Hutton, 
Playfair,  Hall,  &c.  its  plutonic  formation.  The  theory 
of  its  formation  will  be  considered  in  the  geognostic  part 
9f  this  work. 

F  S  «.  Wacke. 
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2.  Wackc. 
Wacke,  Werner. 

Waeke^  Karsten,  Magaz.  f.  Helvet  Naturkunde,  S.  8.  2S4.  Id* 
Hoffmann,  Bergm.  Joum.  1.  2.  s.  507.— Wacken,  Kin9.  vol  L 
p.  223. — Wacke,  Esther,  b.  ii.  s.  7S7«  Id,  Emm.  b.  i.  8.  335. 
Id.  Nap.  s.  22S. — La  Wakke,  Sroch.  t.  L  p.  434. ;  t.  ii. 
p.  606.  Id  Reuss,  b.  iL  2.  s.  II9.  Id.  Lud.  b.  L  s.  Iti. 
Id.  Suck,  ir  th.  s.  511.  Id.  Beri.  a.  220.  Id.  Mohs,  b.  i. 
s.  506.  Id.  Hah.  s.  i7.  Id.  Leonhdrd,  TabeL  s.  25.  Id. 
Karsten,  Tabel.  s.  38.  Id.  Kid,  vol.  ii.  Appen.  p.  I9.  Id. 
^Steffens,  b.  i.  s.  336.  Id.  Lenz,  b.  ir.  s.  6IO.  /(f.  Oken,  b.  L 
8/364. 

External  Characters. 

Its  colour  18  greenish-grey,  of  various  degrees  ofinteii- 
sity :  from  light  greenish-grey,  it  passes  into  yellowish* 
grey,  which  is  sometimes  mixed  with  brown,  mountain- 
green,  and  olive-green.  Those  varieties  that  incline  to 
basall,  approach  in  colour  to  greyish-black. 
*  It  occurs  massive,  and  vesicular :  when  the  vesicles  are 
filled,  it  is  said  to  be  amygdaloidal. 

Internally  it  is  dull. 

The  fracture  is  large  and  flat  conchoidal  in  the  most 
characteristic  specimens;  but  small-grained  uneven  in^ 
those  which  are  less  so. 

The  fragments  are  blunt-edged. 

It  is  opaque. 

It  is  more  or  less  shining  ia  the  streak. 

It  is  soft. 

It  is  sectile. 

It  is  rather  easily  frangibfe. 

a 
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It  feeb  rather  greasy. 

Specific  gravity,  2.617,  2.887,  Kirwan.    2.790,  Kar^ 

Chemical  Character. 
Before  the  blowpipe,  it  melts  into  a  greenish  slaj^. 


Const 

ituent  Parts. 

SiUca,    .    . 

• 

63.00 

Alumina, 

- 

18.00 

Lime, 

* 

7.00 

Iron,            7 

«         « 

17.00 

Withering* 

The  above  analysis  is  of  amygdaloid,  not  of  pure  wacke : 
fo  that  an  analysb  of  that  substance,  in  its  unmixed  apd 
characteristic  form^  is  ^till  wanting. 

Ge{^[nostic  Situation. 

It  occurs  in  transition  mountains,  in  the  form  of  amyg- 
daloid i  in  floet2  mountains,  either  in  the  pure  state,  or  in 
the  amygdaloidal  form,  in  beds,  mountain-masses,  and 
veins,  generally  associated  w^th  basalt. 

Geographic  Sittcation. 

It  is  a  frequent  rock,  either  in  the  pure  or  amygaloidal 
form,  in  the  different  districts  in  Scotland  where  basalt 
occurs ;  and  on  the  Continent  of  Ilurope,  it  also  occurs 
in  basaltic  cpuntries. 

Observations^ 

1.  Its  colour,  streak,  and  inferior  hardness,  distinguish 
it  from  Basalt. 

F  8  S.  It 

Digitized  by  CjOOQ IC 


86  BASALT  FAMILY. 

2.  It  was  first  established  as  a  distinct  species  by  Wer- 
ner. 

3.  A  transition  is  to  be  observed  from  wacke  into  Basalt;' 
also  from  wacke  into  Greenstone, — a  fact  which  diews 
the  near  alliance  of  these  minerals. 


8.  Clinkstone. 

Klingstein,  Werner, 

Phonolith,  DoMbuisson* 

Homslate^  Kirrv*  vdL  L  p.  307* — Porphirschiefer,  Esiner,  b.  iu 
s.  747.  Id.  Emm.  b.  iii.  s.  344^ — Pierre  sonnante^  Brock, 
t.  i.  p.  437. — Klingstein^  Klap,  Beit  b.  iii.  s.  229*  id,  Eeust^ 
b,  ii.  s.  340.  Id.  Ltid.  b.  i.  s.  123.  /i  Sudc.  V  th.  s.  364. 
Id.  BeH,  8.  222.  Id.  Moh,  b.  L  s.  50$.  Id.  Hob.  s.  I6. 
JcL  Leonkard,  TabeL  s.  26. — Fddspath  conipacte  8onaii§^ 
Lucas,  p  266.— Klinggtein^  Karstat,  TabeL  8.  38. — Clinks 
stone.  Kid,  vol.  ii.  App.  p.  18.-»K]ingstein4  Steffens,  b.  i.- 
8.  3J8.    /d  Lois,  b.  ii.  s.  6l3.    /ci  CMen,  b.  i.  8.  363. 

External  Character4. 

Its  most  frequent  colour  is  greenish-grej,  which  some- 
times passes  into  yellowisb-grej,  and  ash-grey ;  and  oc- 
casionally olive>grees. 

It  occurs  massive. 

The  lustre  of  the  principal  firacture  is  glistening  and 
pearly ;  that  of  the  cross  fracture  is  faintly  glinmieringy 
almost  dull. 

The  principal  fracture  is  slaty,  generally  thick,  and 
often  curved  slaty,  with  a  scaly  aspect ;  the  cross  fracture 
is  splintery,  passing  into  even. 

The 
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The  fragments  are  indeterminate  angular,  and  often 
tlafy. 

It  occurs  in  columnar,  globular,  and  tabular  distinct 
concretions. 

It  is  strongly  translucent  on  the  edges. 

It  is  intermediate  between  hard  and  semi-hard. 

It  is  rather  easily  frangible. 

It  is  brittle. 

In  thin  plates,  it  emits,  when  struck,  a  ringing  sound. 

Specific  gravity,  2.675,  Klaproih. 

Chemical  Characters. 

It  melts  before  the  blowpipe  into  a  grey-coloured  glass, 
but  with  more  difficulty  than  basalt. 

Constituent  Parts. 

Silica,            .  -            57.25 

Alumina,            .  -        23.50 

Lime,          -  -        -        2.75 

Natron,            -  -            8.10 

Oxide  of  Iron,  -            3.26 

Oxide  of  Manganese,  0.25 

Water,             -  .            aOO 

98.10 
Klaprothy  Beit.  b.  iii.  s.  243. 

Geognostic  Situation, 

This  mineral  occurs  principally  along  with  rocks  of  the 
floctz-trap  series.  When  it  forms  part  of  a  hill  or  range 
of  bills,  with  wacke,  basalt,  and  greenstone,  we  generally 
find  it  resting  on  the  basalt  or  wacke,  and  covered  by  the 
greenstone. 

F  4  Geographic 
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Geographic  Situation. 
Europe. — The  Bass  rock  at  the  mouth  of  the  Frith  of 
Forth,  North  Berwick  Law,  Traprain  Law,  and  the 
Girleton  Hills,  all  ip  East  Lothian,  are  principally  com- 
posed of  clipkstone,  and  afford  many  beautiful  and  highly 
characteristic  varieties  of  this  mineral.  It  occurs  in  the 
island  of  Arran,  isle  of  Lamlash,  and  other  parts  of  Scot- 
land, as  will  be  n^entioned  in  the  Geognbsy.  On  the 
Continent  of  Europe,  it  is  found  in  many  districts  where 
basalt  abounds,  as  in  the  Bohemian  M ittelgebirge ;  also 
in  Bavaria,  Suabia^  Lusatia,  Hessia,  France,  Italy,  Hun- 
gary, &c. 

Africa.-^ Along  with  basalt,  in  the  island  of  Teneriffe, 
America, — Along  with  trap  rocks,  both  in  North  and 
South  America. 

ObservatioTis. 

1.  Charpentier  was  the  person  who  first  directed  the 
particular  attention  of  mineralogists  to  this  substance : 
in  his  M ineralogical  Description  of  the  Electorate  of  Sax*' 
ony,  he  gives  a  very  interesting  account  of  it,  under  the 
name  Homslaie,  (Hom^chiefer)  *.  Werner  afterwards 
examined  it  with  more  minute  attentiop,  and  introduced 
it  into  the  oryctognostic  system  as  a  distinct  species,  ua- 
der  the  name  Clinkstone. 

2.  It  is  distinguished  from  BSaalt  by  colour,  lustre* 
fracture,  and  transparency. 

3.  It  passes  on  the  one  hand  into  Basalt,  and  on  the 
Other  into  Felspa^r. 

4.  Iron-Clay. 

*  Older  mineralogists  were  of  opinion,  that  clinkstone  was  the  same  mi- 
neral as  that  described  by  WaUerius  under  the  name  Comeiu  fasilis :  hence 
they  gave  it  the  naone  Homslate ;  but  in  this  they  erred,  as  Wallerius's  mi* 
heral  appears  to  be  hornblende-slate,  fiorb,  Ferber,  and  others,  indudt 
imder  their  homslate,  also  some  varieties  of  clay-slate,  and  of  mica-sUt^ 
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4.  Iron-Clay. 

Eisenthon,  Werner* 

Eisenthon^  Karsten,  Tabel.  s.  38.    Id.  SUffenSi  bu  i.  s.  540.  Id. 
Lenz,  b.  iL  a  6l4. — Eisenwacke^  Oken,  b.  i.  $•  S66. 

External  Character9. 

Its  colours  are  reddi8h4>rown,  and  brownlsh-red,  pass- 
ing into  a  tint  between  jello wish-brown  and  laurel-berrj- 
brown. 

It  occurs  massive,  and  vesicular,  as  the  basis  of  some 
varieties  of  amygdaloid. 

Internally  it  is  dull  or  glimmering. 

The  fracture  is  small  and  fine-grained  uneven. 

The  fragments  are  blunt-edged. 

It  is  semi-hard,  passing  into  soft. 

It  is  opaque. 

it  is  rather  brittle. 

It  b  easily  frangible. 

It  is  rather  heavy,  but  in  a  middling  degree. 

Geognostic  and  Geographic  SituationM. 
It  occurs  in  beds,  and  in  the  form  of  amygdaloid,  along 
irith  floetz-trap  rocks,  in  Fifesbire,  island  of  Skye,  and 
other  parts  of  Scotland ;  and  in  the  north  of  Ireland,  as 
at  the  Giants  Causeway,  it  is  associated  with  rocks  of  the 
same  nature.  It  also  occurs  in  Iceland,  Feroe  Islands, 
^d  in  the  County  of  Glatz  in  Silesia. 

Observations* 
This  species,  which  was  first  established  by  Werner, 
appears  to  be  intermediate  between  wacke  and  basalt, 
and  is  disitinguished  from  both  by  colour,  fracture,  hard- 
ness, (which  |s  less  than  that  of  basalt^  ^ut  more  than 
pf  w^e,)  and  easy  fraugibility.' 

XX.  DOLO- 
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XX.  DOLOMITE  FAMILY. 

This  Family,  contains  the  following  species :  Dolomite, 
Brown-Spar,  Miemite,  and  Gurhofitew 


1.  Dolomite. 

Dolomit,  Wern6r. 

This  species  as  divided  into  four  subspecieSi  ths.  Com- 
mon Dolomite,  Dolomite-Spar  or  Khomb-Spar,  Columnar 
Dolomite,  and  Compact  Dolomite  or  Magnesidi^  Lime« 
stone. 

First  Subspecies. 

Common  Dolottiite. 

Gemeiner  Dolomit,  Lenz. 

External  Characters. 

Its  colours  are  snow,  grejrish,  yellowish,  and  bluish 
white ;  greenish  and  blubh  grey,  and  pale  leek-green* 

It  occurs  massive,  in  rolled  pieces,  and  in  loose  grains. 

IntemaUy  it  is  sometimes  shining,  sometimes  glimmer.* 
ing. 

The  fracture  in  the  large  is  imperfect  curved  slaty ;  in 
the  small,  common  or  scaly  foliated,  sometimes  passing 
jnto  splintery,  and  almost  into  uneven. 

The  fragments  are  rather  blunt^ged. 

It  occurs  in  fine  granular  concretions,  which  are  some-* 
times  so  loosely  aggregated,  that  the  mass  is  flexible* 

It 
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It  m  fiuoflj  trsnduceiity  6r  onlj  translucent  on  th6 

It  is  semi-bard,  sometimes  approaching  to  soil* 
It  is  brittle. 

It  feels  rough  and  meagre. 
It  is  easily  frangible. 

Specific  gravity.  Dolomite  of  Alps  of  Carinthia,  2.835^- 
Klaprotk* 

Chemical  and  Physical  Characters. 

It  eiferve^es  very  feebly  with  acids,— a  character  tiuKt 
distinguishes  it  froiki  granular  limiestone,  which  ^fTerr^^cci 
briskly. 

It  in  general  phosphoresces  when  placed  on  heat^ 
iron,  or  when  rubbed  in  the  dark ;  and  this  properfy  is 
piudi  stronger  in  some  varieties  than  in  others. 


Comtituewt  \Part$. 

Gothard.        AMrniinet. 

4&50            3&00 

SS.00            ^5.00 

Cariothifl. 

48.00 

32.00 

▲Btiqotw 
4i.00 

Carbonatoof  MafMsiSt 

Carbonate  of  Lime, 

Oxide  of  Manganese,  e.25 

Oxide  of  Iron,        -        ••        0.50  t  atO 

Loss,  .        •        •  a75 

100  100  loaso        M50 

JTloproa,  Bei;.  b.  iv.      Klapntth.        KlaprgU^      KlofroOu 
i.009.  Id.  a.  214      I(|.a.219.     |d.a.SS|^ 

lona. 

Carbonic  Add,        .  *         48.00 

Lime,              •           «  3L1S 

Magneaia,            .  -           17.09 

{naoluble  Matter,        -  •          4.00 


7*cafiaiU,  PhiL  trans,  for  1791 

GeagnosUt 
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Geognosiic  SthuUiou. 
It  occurs  in  primitive  and  transition  mountain^. 

Geographic  Situation. 
Europe. — Beds  of  it,  containing  tremolite,  occur  in  the 
island  of  lona.  In  the  mountain-group  of  St  Gothard^ 
it  occurs  in  beds,  often  of  great  thickness,  containing  im- 
bedded crystals  of  tremolite,  grains  of  quartz,  and  scales 
of  mica  and  talc,  ^n  thQ  Apennines,  it  occurs  in  im- 
bedded portions,  in  a  dark  ash-grey  small  splintery  lime- 
stone :  in  Carinthia,  it  forms  whole  ranges  of  mountains : 
kk  Bareuth,  it  occurs  in  beds  along  with  granular  foliated 
limestone:  at  Sala  in  Sweden,  it  is  mixed  with  mica, 
talc,  and  quarts :  on  the  mountain  of  Maladetta  in  Spain : 
a  beautiful  white  rariety,  used  by  ancient  sculptors,  is 
found  in  the  isle  of  Tenedos :  in  veins,  traversing  granite, 
in  the  valley  of  Sesia  in  Italy ;  and  it  is  found  loose  oi^ 
Monte  Somma. 

America. — Province  of  New- York,  with  tremolite  •• 
jltia. — Bengal f,  with  imbedded  tremolite;  also  in  St-r 
beria. 

Uses. 
It  appears  to  hav^  been  usedjby  ancient  sculptors  ii^ 
^heir  finest  works. 

Observations. 

1.  It  is  named  Dolomite,  in  honour  of  the  celebrated 
French  geologist  Dolomieu. 

2.  The  only  mineral  with  which  it  is  likely  to  be  con- 
founded, is  granular  foliated  limestone ;  but  a  simple  che- 
mical test  at  once  distinguishes  them : — a  drop  of  mine- 
ral acid  causes  a  violent  effervescence,  when  poured  on 

granular 

*  Dr  Brace.  f  Sir  John  Murray. 
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^anular  foliated  limestone,  btit  a  teiy  feeble  arie  with 
dolomite: 

S.  The  flexible  variety  of  doloinite  was  first  noticed  lA 
the  Borghese  Palace  in  Rome,  by  Ferber :  it  was  after- 
wards found  on  the  mountain  of  Campo  Longo,  in  the 
St  Gothard  group,  by  Fleuriau  de  Bellvue.  It  was  sold 
at  a  very  high  price,  until  the  publication  of  Fleuriau  de 
Bellvue'^s  experiments,  by  which  it  appeared,  that  the 
bther  varieties  of  dolomite,  and  alsd  Common  granular 
limestone,  could  be  rendered  flexible,  by  exposing  them 
in  thin  and  long  slabs,  for  six  hours,  to  a  heat  of  800^  of 
Reaumur. 

Second  Subspecies. 

Dolomite-Spar,  or  Rhomb-Spar. 

Rautenspath,  Werner. 

Bittcrsjlath,  TFid.  s.  518. — Crystallized  Muricalcite,  Ktrw.  vol.  i. 
p.  92. — ^Bitterspath^  Emm.  b.  iii.  s.  S53. — Spato  Magnesiano* 
Nap.  p.  S.58.— Bitterspath,  Lam.  t.  ii.  p.  347— Chaux  carbonate 
magnesia,  Hauy,  t.  ii.  p.  187. — Lc  Spath  magnesien,  ou  le 
Bitterspath,  Broch.  t.  i.  p.  560. — Bitterspath,  Reuss,  h.  ii.  2. 
s.  330. — Rautenspath,  Lud.  b.  i.  s.  154. — Gemeiner  Bitter- 
spath, Suck,  ir  th.  s.  634.— Rautenspath,  Beri.  s.  113.    Id. 

Mohs^  b.  ii.  s.  9^.  98.— Bitterspath,  ffa6.  s.  fiS Gemeiner 

Bitterspath,  Leonhard,  Tabel.  s.  35,— Chaux  carbonate  leiite, 
Picrite,  Brong.  t.  L  p.  230.— Rhomboedrischer  Ddomit,  Kar- 

€ten,  Tabel.  s.  50. — Gemeiner  Bitterspath,  Ilaus.  s.  128 

Chaux  carbonat^e  magnesifere,  Brard,  p.  38. — JRhomb-spaf, 
iSrf,  vol.  i.  p.  57.^— Chaux  carbonate  magnesifere  primitive^ 
Hauy,  Tabl.  p.  5.^-Rauteiispath,  I^/i2,  b.  ii.  s.  710.  Id. 
Oken,  b.  i.  s.  393. 

External  Characters. 
Its  colours  are  greyish-white,  yellowish-white,  and  yel- 
lowiih-grey,  which  latter  passes  into  pea-yellow. 

U 
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It  occurs  massire,  duseminated,  sad  crystallised  in 
rhombs,  which  are  sometimes  rounded,  or  truncated  on 
the  edges. 

The  crystals  are  .middle-sized  and  sinall;  the  stacfaot 
is  sometimes  smooth,  sometimes  rough,  and  either  shining 
or  glimmerinif. 

IntemaUj  the  lustre  is  splendent,  between  yitreous 
and  pearly  ♦. 

The  principal  fracture  is  foliated,  with  a  threefeld  ob- 
lique imgular  cleavage :  the  alternate  angles  of  which 
measure  106^  15'  and  73<*  45' ;  the  cross  fracture  imper- 
fect conchoidal  f. 

The  fragments  are  rhomboidal. 

It  is  semi-^hard ;  harder  than  ealcareous-spar,  or  brow»-f 
spar. 

It  is  easily  frangible. 

It  is  brittle. 

Specific  gravity,  2.880,  3.000.    2. 8901^  MurrOjf  ♦. 

Chemical  Charadera. 

Before  the  blowpipe  it  is  infusible,  withotit  addition  i 
even  when  pounded,  it  effervesces  but  feebly ;  and  dis- 
solves riowly  in  muriatic  acid. 

CinutUwtrit 

*.  The  lustre  in  general  is  stronger  than  that  of  calcareouf-cpar.-^.^bMrw' 
aofu 

t  Dr  WoUaston. 

X  Kcwtoo^tewarty  GaUowaj. 
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Constituent  Purts. 


Han*  in  the  TjrvH. 

Carbonate  of  Lime,  68.00 
CailxMiate  of  Mag- 

neiiK,          .  25.50 

CailMXiate  of  Iron,  1 XK) 

WatCT,        -        -  2.00 

Chj  iotermized,  2.00 

99.60 
Klaprethy  Beit.  b.  iv. 
S.238. 

Kwr  Kewtoo-Steimrt  in  GtUovray* 

Carbonate  of  Lime,        56.60 
Carbonate  of  Magnesia,  48.00 

98.60 
Or  hj  another  result : 
Carbonate  of  Lime,  56.2 

Carbonate  of  Magnesia,    AS.& 

98,9 
With  a  trace  of  Mc^nganese 
and  Jrpn. — Murrajf  *. 


TaUif ,  in  Vfenmdkukd, 

Carbonate  of  I^ime,  73.00 
Carbonate  of  Mag- 
nesia,        -  25.00 
Oxide  of  Iron,  mixed 
wHh  Manganese,    ^2*25 


100.25 
Klaproth^h.X  s.  306. 


Lime,  28.00 

Magnesia,  25.Q5 

Carbonic  Acid,  48.00 
Oxide  of  Man- 
ganese, 1.05 
With  a  trace  of 
Iron. 


Btuholz. 


Geognostic  Situation. 

It  eecurs  imbedded  in  chlorite-slate,  talc-slate,  lime- 
stone, and  serpentine,  occasionally  associated  with  a9- 
bestus  and  tremoUte ;  in  the  salt  formation,  where  it  is 
imbued  in  anhjdrite;  in.drusy  cavities  in  compact  do^ 
lomite,  and  in  metalliferous  veins. 

Geographic 


*  The  abpve  analysis  was  commuiiicsted  to  snc  by  my  friend  Dr  Mur* 


r^. 
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Geographic  Sttuatum. 

Europe.'^lt  occurg  imbedded  in  chlorite-slate  on  the 
badks  of  Loch  Lomond ;  in  a  vein  in  transition  rocks, 
•long  Mrith  gdlena,  blende,  copper-pyrites,  and  calcareous-* 
spar,  near  Newton-Stewart  in  Galloway ;  in  compact  do- 
lomite in  the  Isle  of  Mann  and  the  north  of  England  ; 
in  chlorite-slate  and  talc  in  the  Upper  Palatinate ;  in  the 
mountain  of  Chalance  in  Dauphiny,  alotfg  with  asbestos, 
talc,  and  chlorite ;  also  at  Brienz  in  Switzerland ;  in  the 
mouhiains  of  Sdlzburg;  in  granular  limestone,  in  the 
silver  mines  of  Sala,  and  in  the  Taberg  in  Wermeland  in 
Sweden. 

u^mertca.— In  Greenland,  imbedded  in  common  and 
indurated  talc ;  and  in  Mexico,  along  with  amethysi^ 
common  qiTartz,  and  felspar. 

Observations, 

1.  Thb  mineral  was  formerly  named  BittiT'-Sparf  froiW 
the  magnesia  contained  in  it,  which  is  denominated  Bitter 
Salt  by  the  Germans,  because  obtained  easOy  from  sul- 
phate of  magnesia  or  Epsom  salt.  It  was  named  Muri" 
calcitt  by  Eirwan,  from  the  magnesia  and  lime  contained 
in  it ;  magnesia  having  been  called  muriaf ic  esUth,  bm 
being  the  base  of  one  of  the  salts  contained  in  sea-water. 
Werner  named  it  Rhomb  Spar^  from  its  form ;  and  it  is 
here  named  Dolomitt-Spar^  from  its  rdatioil  to  Dolonlitc;^ 
and  its  sparry  structure. 

2.  It  is  distinguished  from  Calcareous-spar  by  the  shi^ 
of  its  rhomboid,  superior  hardness,  specific  gravity,  and 
^solving  slowly  in  the  mineral  acids. 

Thtr4 
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Third  Subapeciei, 

Columnar  Dolomite^ 

Stanglicher  Dolomity  KlaprotL 

StangKcher  Dolomite  Klaproth,  Mag.  dcr  GeselliclL  Naturf« 
Freonde^  b.  v,  s.  402*  * 

External  Ckdracterii 

Its  colour  is  pale  greyish-wbite. 

It  occurs  massive,  generally  in  pieces  about  two  inches 
long,  which  are  covered  with  an  isabeUa^jellow  small 
botiyoidal  crust,  an4  interwoven  with  greyish-white 
straight  fibres  of  asbestus. 

The  lustre  is  vitreous,  inclining  to  pearly. 

The  longitudinal  fracture  is  narrow  radiated,  with  de- 
licate cross  rents ;  the  cross  fracture  is  uneven,  but  spe^ 
cular  in  the  cross  rents. 

It  occurs  in  distinct  concretions,  which  are  thin^  loDg^ 
And  straight  prismatic. 

It  breaks  into  acicular-shaped  fragments. 

It  is  feebly  translucent. 

It  is  brittle. 

Specific  gravity,  2.7S5. 


Cmutituent  Pari$i 

From  the  Mine  TacMitagowtkojr. 

Lime, 

28.80 

Magnesia^        - 

19.74 

Oxide  of  Iron, 

0.60 

Carbonic  Acid^ 

39.25 

Water, 

11.31 

1.0SS,                        - 

1.00 

Klaprothy  Magaz.  der  Gesellch.  Katurf. 
Freunde,  t.  v,  s,  402.  &  403. 
^•^•»  It.  G  GeognosUc 
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Geognosttc  and  Geographic  Situattoru, 

It  occurs  in  seqpentine,  in  the  mine  TschistagowslEOj^ 
'on  the  river  Mjafs,  in  the  Government  of  Orenburg  in 
Russia, 

Obstrvation. 

It  was  at  one  time  considered  to  be  a  variety  of  Stron- 
tiaiiite ;  but  in  external  characters,  it  is  much  more  nearhf 
allied  to  Tremolite. 


Fourth  Sulspectes. 

Compact  Dolomite,  or  Magnesian  Limestone. 

I'his  subspecies  is  subdivided  into  two  kinds,  viz.  Com- 
mon Compact  Dolomite,  and  Flexible  Compact  Dolo- 
mite. 

first  Kind. 

Common  Compact  Dolomite. 

Afagnesian  Limestone,  TennarU. 

Teiinant,  Transactions  of  Royal  Society  of  London  for  1799. — 
Thomson f  AnnaU  of  Philosophy  for  December  1814. 

External  Characters. 
Its  colours  are  yellowish-grey,  yellowish-brown,  and  i 
colour  intermediate  between  chesnut-brown  and  yellow- 
ish-brown ;  seldom  bluish-grey. 

It  occurs  massive. 
•    Internally  it  is  glistening  or  glimmering,  and  the  lustre 
is  between  pearly  and  vitreous. 

The 
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The  fracture  is  minute  foliated,  often  combined  with 
ipHnterjr,  and  even  conchoidal. 

The  fragments  are  rather  blunt  edged. 

It  occurs  in  minute  granular  concretions. 
'     It  is  translucent. 

It  is  semi-hard  ;  it  is  harder  than  calcareous-spar. 

It  is  brittle.  • 

Specific  gravity  of  the  crystals,  2.823,  TtnnanU  2.777, 
iSHOy  Berger.     2.791,  Thomson. 

Chemical  Characters, 

It  dissolves  slowly,  and  with  but  feeble  effervescence, 
in  nitrous  acid.  When  deprived  by  heat  of  its  carbonic 
acid,  it  is  much  longer  of  re-absorbing  it  from  the  atm6« 
sphere  than  common  limestone. 


Yorkshire. 

Ume,  29^  to  31.07 
Magnesia,  20.3  to  22.05 
Carbonic 

Add.     4T.2 
Alumina  & 

IroD,        0.S  to     1.24 

Temumt,  Phil.  Tr. 
for  1799. 


Constituent  Parts. 

Building  HiU,  near 
Sunderland. 
Carbonate  of  Lime,  56.80 
Carbonate  of  Mag- 
nesia, -        40.94 
Carbonate  of  Iron,      0.36 
Insoluble  iiiatt^,        2.00 

100.00 
ThnMont  Annals  of 
Philosophy,  vol.  iv. 
p.  416. 


riumbleton  Hill, 
near  Sunderland. 

Carbonate  of  Lime,  51.50 

Carbonate  of  Mag- 
nesia,        -  4484 

Insoluble  matter,       1.60 

Loss,        -        *        2.06 

100.00 
ThaiMOrh  ib.  p.  417. 


Geognostic  Situation. 

In  the  north  of  England  it  occurs  in  beds  of  consider- 
able thickness,  and  great  extent,  and  appears  to  rest  on 
the  Newcastle  coal-formatioft  *  ;  but  in  the  Isle  of  M^n, 
it  occurs  in  a  limestone  which  rests  on  grey-wacke,  and 
G  2  contains 


»  Tboir.son,  Annals  of  Philosopliy,  vol.  iv.  ^  416. 
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contains  imbedded  portions  of  quartz,  dolomite-spar,  and 
sparry  iron-ore  ♦. 

Geographic  Situation. 
It  occurs  in  Nottinghamshire,  Derbyshire,  Northamp- 
tonshire, Leicestershire,  Noithumberland,  and  Durham -f: 
also  in  -Ireland,  at  Portumna  in  Galway,  Ballyshannont 
in  Donnega],  Castle  Island  near  Killamey:|:.  It  has 
been  observed  among  the  limestone  rocks  near  Erbefeld 
and  Gemarek,  in  Westphalia  ||.  It  also  occurs  in  veins, 
as  in  those  of  Derbyshire,  where  it  is  associated  with 
galena  §. 

Uses. 
Like  common  limestone,  it  is  burnt  and  made  into 
mortar,  but  it  remains  much  longer  caustic  than  quick- 
lime from  common  limestone ;  and  this  is  the  cause  of  a 
Tety  important  difference  between  magnesian  and  com- 
mon limestone,  with  regard  to  their  employment  in  agri- 
culture :  Lime,  from  magnesian  limestone,  is  termed  hoi, 
and  when  spread  upon  land  in  the  same  proportion  as  is 
generally  practised  with  common  quicklime,  greatly  im- 
pairs the  fertility  of  the  soil ;  and  when  used  in  a  greater 
quantity,  is  said  by  Mr  Tennant  to  prevent  all  vegeta- 
tion  ^. 

Second 

*  Berger,  Geological  Society  Transactions,  voL  ii  p^  44 
-f*  Greenough. 
1^  Greenough. 

II  Bournon,  Traits  de  Mlneralogie,  U  L  p.  26S. 
§  Bournon,  Trait6„ib. 

%  In  regard  to  this  limestone,  Dr  Thomson  has  the  Allowing  remarks: 
*<  This  magnesian  limestone  has  been  long  burnt  in  prodigious  quantity  in 


the 
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Second  Kind. 
Flexible  Compact  Dolomite.  , 

Flexible  Limestone,  Thcmuan. 

External  Characters. 

Its  colour  is  yellowish-grey,  passing  into  cream-yelloir. 

It  occurs  massive. 

It  is  dull. 

The  fracture  is  earthy  in  the  small,  but  slaty  in  the 
large. 

It  is  opaque. 

It  yields  readily  to  the  knife,  but  with  diflBculty  to  the 
nail. 

In  thin  plates  it  is  remarkably  flexible. 

Specific  gravity,  2.544,  Thomson.  Thb  is  probably 
below  the  truth,  as  the  stone  is  porous. 

Chemical  Characters. 

It  dissolves  in  acids  as  readily  as  common  carbonate  of 
lime. 

G  S  Constituent 

the  neighbourhood  of  Sunderland,  and  sent  coastwise,  both  to  the  north 
and  to  the  south.  It  goes  in  great  abundance  to  Abeideenshire.  As  no 
complaints  have  erer  been  made  of  its  being  iigurious,  when  employed  as 
a  manure,  it  would  be  curious  to  know  whether  this  circumstance  be  owing 
to  the  soil  on  which  it  is  put,  or  to  the  small  quantity  of  it  used,  in  conse- 
quence of  its  priq^,  occasioned  by  its  long  carriage ;  for  it  appears,  front 
Mr  Tennant*s  statement,  that  at  Ferrybridge,  the  farmers  are  aware  that  it' 
4ocs  not  answer  as  a  manure  so  weU  as  pure  carbonate  of  lime.** — Ahndla 
•f  PkUoiophf,  voL  if.  f^  il8. 
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Constituent  Parts. 

Carbonate  of  Lime, 

62.00 

Carbonate  of  Magnesia, 

36.96 

Insoluble  matter, 

1.60 

XiOSS, 

0.44 

100.00 

Thomson,  Annals  of  Phil.  vol.  iv.  p.  418. 

Geographic  Situation, 
It  occurs  about  three  miles  from  Tinmouth  Castle. 

Observations, 

This  curious  mineral  was  discovered  bj  Mr  Nicol, 
Lecturer  on  Natural  Philosophy.  To  that  gentleman  I 
am  indebted  for  the  following  particulars  in  regard  to  it. 
He  finds,  that  its  flexibility  is  considerably  influenced  by 
the  quantity  of  water  contained  in  it.  When  saturated  with 
water,  it  is  remarkably  flexible ;  as  the  evaporation  goes 
on,  it  becomes  more  and  more  rigid,  until  the  water  be 
reduced  to  a  certain  limit,  when  the  flexibility  becomes 
scarcely  distinguishable.  From  this  point,  however,  the 
flexibility  gradually  increases,  as  the  moisture  diminishes ; 
and  as  soon  as  the  water  is  completely  exhaled,  it  be- 
comes nearly  as  flexible  as  it  was  when  saturated  with 
that  fluid. 


f.  Miemite. 
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2.  Miemite. 
Miemite,  Klaproth. 

This  species  is  divided  into  two  subspecies,  viz.  Grar 
pular  Miemite^  and  Prismatic  Miemite. 

First  Subspedai* 

Granular  Miemite, 

Magnesian  Spar  of  Thompson. — Miemite^  Klaprotk,  Beit.  b.  iii. 
s.  292. — Chaux  carbonatee  lente,  Miemite,  Brong.  t,  i.  p.  2S0. 
Komiger  Bitterspatb^  Haus,  s.  128.  Id.  Leonhard,  Tabel. 
8.  d6.-^Chaux  carbonate  magnesifere  lenticulaire,  Hauy^ 
Tabl.  p.  6. — Micmit,  Lenz,  b.  \\.  s.  71 6. — flalbgefonnter 
Bitterspath^  Okerty  b.  i.  s.  SQS. 

External  Characters. 

Its  colour  is  pale  asparagus-green,  which  passes  into 
greenish-white. 

It  occurs  massive,  and  crystallised  in  flat  double  three* 
sided  pyramids,  in  which  the  lateral  planes  of  the  one  are 
set  on  the  lateral  edges  of  the  other. 

The  crystals  are  middle-sized,  or  small ;  are  either  at- 
tached by  their  lateral  edges,  or  intersect  each  other ; 
and  their  surface  is  drusy. 

Internally  it  is  splendent  and  pearly. 

The  fracture  is  curved  foliated. 

The  fragments  are  rather  blunt-edged. 

It  occurs  in  dis'tinct  concretions,  which  are  iarge  and 
coarse,  and  are  angulo-granular. 

It  is  translucent. 
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It  is  semihard^ 

It  is  brittle. 

Specific  gravity,  2.885. 

Chemical  Characlers. 

It  dissolves  slowly,  and  with  little  effervescence,  in  ni- 
trous acid ;  but  more  rapidly,  and  with  increased  effer- 
vescence, when  the  acid  is  heated. 

Constituent  Parti, 

Carbonate  of  Lime,  -         ^        53.00 

Carbonate  of  Magnesia,  -  43.50 

Carbonate  of  Iron,  with  a  little  Man  • 
ganese^  .  -        »        -        3.00 

98.60 
KUprothf  Beit.  b.  iii.  s.  296. 

Geognostic  and  Geographic  Situations, 

It  is  found  at  Miemo  in  Tuscany,  imbedded  in  gyp* 
sum  \  and  Mr  Giesek6  met  with  it  in  kidneys,  along  with 
wavellite,  '  arragonite,  and  calcedony,  in  decomposed 
wacke,  at  Kannioak,  in  Omenaksfiord  in  Greenland^ 

Observations. 
This  mineral  was  first  observed  by  the  late  Dr  Thomp^ 
son  of  Naples,  who  sent  specimens  of  it  to  Elaproth  for 
analysis.     It  is  nanied  J/tmi^e,  after  the  place  where  it 

fvas  discovered. 

■♦ 

Second 
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Second  Svbsptdf. 

Prismatic  Miemite* 

Stanglicher  Bitterspatb,  Klaproth. 

Strthliger  KaUcstein,  Vom  Sckioitkeim,  HofTs  Magaz.  fur  die 
Gesammte  Mineralogie,  b.  L  8. 156. — Stanglicher  Bitterspath^ 
Klaproth,  h.  iii.  s.  297.  Id,  Leonhard,  Tabel.  s.  S6.  Id.  Haus. 
^  128.    Id.  Lenz,  b.  ii.  s.  712.    Id.  Oken,  b.  i.  s.  393. 

External  Charocten, 

Its  colour  is  asparagus-green. 

It  occurs  in  low,  nearly  rectangular  three-sided  pyra- 
mids, which  are  deeply  truncated  on  all  the  edges. 

The  crystals  are  small,  and  very  small,  and  sometimes 
they  form  only  drusy  crusts.  The  tetrahedrons  adhere 
by  their  bases,  and  are  sometimes  reniformly  aggregated. 

The  lateral  planes  of  the  tetrahedrons  are  granular^ 
and  only  glistening;  but  the  truncating  planes  are  smootl^ 
and  splendent  and  pearly. 

Internally  it  is  shining  and  vitreous. 

The  fracture  passes  from  concealed  foliated  to  splin*. 
tery. 

The  fragments  are  rather  blunt-edged. 

It  occurs  in  prismatic  distinct  concretions. 

It  is  strongly  translucent. 

It  is  semi-hard  in  rather  a  high  degree. 

It  affords  a  greyish-white  coloured  streak. 

Specific  gravity,  2.685,  Kanten. 

ChemicMl 
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Chemical  Characters. 


It  dissolves  slowly,  and  with  but  feeble  effervescence^ 
in  nitrous  acid. 


Ccmt^uent  Fart$t 

Lime, 

33.00 

Magnesia, 

14.50 

Oxide  of  lion. 

2.50 

Carbonic  acid. 

47.25 

Water  and  Los^, 

2.75 

100 

Klaproth, 

Beit.  b.  iii.  s.  303. 

Gcognostic  and  Geographic  Situations, 

It  occurs  in  cobalt  veins  that  traverse  the  first  san4-» 
$i(me  formation  at  Gliicksbrunn  in  Gotha« 


S.  Brown-Spar,  or  Pearl-Spar. 

Braunspath,  Werner. 

This  species  is  divided  into  three  subspecies,  Yit^  Fo- 
liated Brown-Spar,  Fibrous  Brown-Spar,  and  Columnar 
Bfown-Spar. 


First 
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First  Subspecies, 

Foliated  Brown-Spar. 

Blattriger  Braunspath,  Werner. 

Spath  perl^^  Rami  de  Lisle,  t,  i.  p*  605 — Braunspath^  Wid. 
8.  515. — Sidero-calcite,  Kirw.  vol.  i.  p.  105. — Braunspath, 
Estner,  b.  ii.  s.  999-  Id,  Emm.  b.  i.  s.  79* — ^Brunispato, 
Nap,  p.  356 — Le  Spatb  brunissant>  ou  le  Braunspath,  Brock* 
t.  i.  p.  -563.— Gemeiner  Braunspath^  Retiss,  b.  i.  s.  50.  Id^ 
Lud.  b.  i.  s.  153.  Id.  Suck.  Ir  th.  s.  630.  Id.  BeH.  s.  118. 
Id.  Mohs,  b.  ii.  s.  108. — Spathiger  Braunkalk^  Hab.  s.  82.— 
Chaux  carbonat^e  manganesifere>  Lucas,  p.  8. — Spathiger 
Braunkalk^  Leonhard,  Tabel.  s.  S5. — ChauK  carbonate  bru- 
nissante,  Brong.  U  i.  p.  237. — Gemeiner  Braunspath,  KarsL 
Tabel.  s.  50. — Chaux  carbonatee  ferro-manganesienne,  Bour^ 
non,  Traite,  t.  i.  p.  277. — Pearl-Spar,  Kid,  vol.  i.  p.  56. —  ' 
Chaux  carbonatee  fen*o-manganesifere,  Hauy,  Tabl.  p.  5.— 
Gemeiner  Braunkalk,  Lenz,  b.  ii.  s.  717' — Gemeiner  Braun- 
spath^  Oken,  b.  i.  s.  394. 

External  Characters. 

Its  colours  are  milk-white,  yellowish-white,  reddish- 
white,  and  greyish- white  ;  yellowish-grey,  and  pearl- 
grey;  flesh-red,  rose-red,  and  brownish-red ;  clove  brown, 
reddish-brown,  liver  brown,  chesnut-brown,  and  brown- 
ish olive  green  ;  also  cream-yellow,  and  ochre-yellow ; 
and  brownish-blacky  and  pitch-black.  Frequently  seve-  * 
ral  colours  occur  in  the  same  mass  ;  and  it  is  often  va- 
riegated with  a  yellow,  pinchbeck-brown,  and  bronze- 
like tarnish. 

It  occurs  massive,  disseminated,  globular,  stalactitic^ 
renifonn,  with  tabular  and  pyramidal  impressions ;  and 
crystallised  in  the  followhig  figures ; 

1.  Rhomb, 
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1.  Hhomb,  in  which  the  faces  are  sometimes  cjlin- 

drically  convex,  sometimes  cylindrically  concave. 

2.  Lens,  both  common  and  saddle-shaped. 

3.  Flat  double  three-sided  pyramid;    is  sometimes 

hollow. 

4.  Very  acute  single  and  double  six-sided  pyramid. 
It  also  occurs  in  the  following  supposititious  cr}'stals : 
1.  Rhomb.     2.  Double  six-sided  pyramid. 

The  true  crystals  are  generally  small  and  very  small ; 
the  supposititious  crystals  large  and  middle-sized^  and 
are  either  hollow,  or  lined  with  calcareous-spar. 

The  surface  of  the  crystals  is  usually  drusy,  and  is  sel- 
dom shining,  generally  glistening  or  glimmering,  and 
sometimes  even  dull. 

Internally  it  alternates  from  shining  to  glistening,  and 
the  lustre  is  pearly. 

The  fracture  is  generally  curved,  seldom  straight  fo- 
liated, with  a  threefold  oblique  angular  cleavage. 

The  fragments  are  rhomboidal. 

The  massive  varieties  occur  in  granular  distinct  con- 
cretions, of  all  the  degrees  of  magnitude,  but  seldom  fine 
granular:  also  in  straight  lamellar  concretions,  which 
are  very  much  grown  together. 

It  is  more  or  less  translucent,  passing  into  translucent 
6n  the  edges ;  and  the  crystab  are  sometimes  perfectly 
translucent. 

It  is  semi-hard  ;  scratches  calcareous-spar^  but  neither 
dolomite  nor  miemite. 

It  becomes  greyish-white  in  the  streak. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  2.887,  Havy.     2.S80,  Licktenberg. 

Chemical 
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Chemical  Charactcr9. 

It  hardens,  and  becomes  dark  brownish-black  before 
the  blowpipe  ;  and  effervesces  more  or  less  briskly  with 
acids,  according  to  the  quantity  of  manganese  it  con- 
tsLim, 


Constituent  Parts. 

Lime, 

43.0 

Magnesia, 

10.0 

Oxide  of  Iron, 

ao 

Manganese, 

3.0 

Water,  and  Carbonic  Acid, 

26.3 

Etrthier^  Jour,  des  Mmes,  N^  103.  p.  73* 

Gecgnostic  Situation. 

It  occurs  principally  in  veins,  when  it  forms  either  the 
predominating  vein-stone,  or  is  disseminated  in  the  others. 
The  most  frequeqt  accompanying  vein-stone  b  calca- 
reous-spar ;  besides  which,  it  is  often  associated  with 
heavy-spar,  fluor-spar,  quartz,  sparry-ironstone,  galena, 
iron-pj? rites,  native  silver,  and  various  ores  of  silver. 
Very  oflen  it  rests  on  all  the  minerals  of  which  the* vein 
is  composed :  hence  it  is  said  to  be  the  newest  mineral 
in  the  vein  ;  and  we  frequently  observe  thin  crusts  of 
it  investing  the  surface  of  crystals,  as  of  calcareous-spar, 
fluor-spar,  heavy-spar,  quartz,  galena,  &c.  These  crusts 
seldom  invest  the  whole  crystal,  generally  covering  only 
a  part  of  it ;  and  it  is  observed,  that  it  is  the  same  side  in 
all  the  crystals  of  the  same  cavity  which  are  encrusted 
with  the  brown-spar ;  and  also,  that  when  the  whole  side 
is  not  covered,  the  crust  has  the  same  height,  or  is  on  the 
same  level  in  all  the  crystals. 

Geographic 
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Geographic  Situation, 
It  occars  along  with  galena,  and  other  ores  of  lead,  in 
the  lead-mines  of  Lead  Hills  and  Wanlockhead  in  La- 
narkshire ;  in  the  mines  of  Cumberland,  Northumberland, 
and  Derbyshire.  On  the  Continent,  it  is  found  in  Nor- 
way,  Sweden,  Saxony,  Suabia,  France^  Hungary,  and 
Transylvania. 

Obserwitions. 

1.  It  is  distinguished  from  Calcaredus'SpaVy  witt  which 
it  has  been  confounded,  by  its  colour-suite,  inferior  trans- 
parency,  perfect  pearly  lustre,  greater  hardness,  and 
higher  specific  gravity.  It  also  in  general  effervesces 
less  briskly  with  acids  than  calcareous-spar. 

2.  The  straight  lamellar  variety  has  been  mistaken  for 
Heavy-spar,  from  which,  however,  it  is  distinguished, 
not  only  by  its  inferior  weight,  but  also  by  its  concretions 
being  very  closely  aggregated,  which  is  not  the  case  with 
heavy-spar. 

S.  On  exposure  to  the  air,  it  changes,  first  to  a  lights 
then  to  a  dark  brown,  bordering  on  black :  hence  the 
name  Broum-spar^  given  to  it  by  Werner. 

Second  Svhspeeics. 

Fibrous  Brown-Spar. 

Fasriger  Braunspath,  Werner. 

Fasriger  %aunka]k^  Reuss,  b.  ii.  2.  s.  323  — Fasriger  Braonspatk, 
Suck.  Ir  th.  s.  629.  Id.  Mohs,  b.  ii.  s.  121.  Id.  Leonhardf 
Tabel.  s.  35.  Id.  Karst.  Tabel.  s.  50.— Fasriger  Braunkalt 
Leits,  b.  ii.  s.  722.    Id.  Oken,  h.  i.  s.  394. 

External  Characters. 

Its  colours  are  reddisb-white,  flesh-red,  pearl-grey,  and 

yellowish- 
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yellowish-white.  It  is  sometimes  marked  with  ochre- 
yellow,  and  yellowish  and  blackish  brown  coloured  spots* 

It  occurs  massive,  and  in  balb. 

It  is  glinmiering  or  glistening,  and  is  pearly. 

The  fracture  is  straight,  and  either  scopiform  or  di- 
verging fibrous. 

The  fragments  are  splintery,  or  wedged-shaped. 

It  occurs  in  distinct  concretions,  which  are  either 
wedge-shaped,  prismatic,  or  coarse  granular. 

•  In  other  characters  it  agrees  with  the  preceding  sub- 
species. 

Geogribsttc  and  Geographic  Situations. 

It  has  hitherto  been  found  only  in  Lower  Hitngtury, 
where  it  occurs  in  veins,  as  a  member  of  different  forma- . 
iions,  along  with  foliated  brown-spar,  quartz,  amethyst^ 
iron-pyrites,  and  silver-glance  or  sulphuretted  silver^ore. 


Third  Subspecies. 

Columnar  Brown-Spar* 

StUnglicher  Braunspath,  Klaproth. 

Stanglicher  Braunspath,  Klaproth,  Beit.  b.  iv.  s.  199.  Id.  Kar^ 
sten,  Tabel.  s.  50.    Id.  Lenz,  b.  ii.  s.  723. 

External  Characters. 

Its  colours  are  reddish-white,  rose-red,  and  pearl-grey. 

It  is  splendent,  and  appears  pearly  on  the  fracture-sur- 
face. 

The  fracture  is  foliated,  but  no  distinct  cleavage  can 
be  observed. 

The 
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The  fragments  are  wedge-shaped. 
It  occurs  in  wedge-shaped  distinct  concretions,  which 
have  glimmering  and  longitudinaUj  streaked  surfaces. 
It  is  translucent. 
It  is  brittle. 
It  is  easiljr  frangible. 

Constituent  Parti. 

Carbonate  of  Lime,        -         •  51.50 

Carbonate  of  Magnesia,            .  SS.OO 

Carbonate  of  Iron,        .        «        «  7.S0 

Carbonate  of  Manganese,            -  8.00 

Water, 5.00 


98.00 
KUproth^  Beit  b.  iv.  s.  20S, 

Geographic  Situation. 
It  is  found  at  the  mine  named  Segen  Gottes  at  6ers« 
dorf  in  Saxonj ;  and  that  of  Valenciana  at  Guanuaxuato 
in  Mexico. 

Observatiom. 
It  is  distinguished  from  the  other  subspecies  of  Brown- 
.spar  bj  fracture,  fragments,  distinct  concretions,  and 
transparency. 

4.  Gurhofitc* 

Gurhofian,  Karsten. 

Gurhofian^  Klaproth,  in  Magazin  der  Gesellch.  der  Nattiiil 
Freiinde,  b.  i.  s.  257. — Gurofian,  Karsten,  TabeL  s.  50.  Id* 
Klap,  Beit.  b.  v.  s.  105.    Id.  Lenz,  b.  ii.  s;  724. 

External  Characters, 
Its  colour  is  snow-white. 

It 

^  Digitized  by  CjOOQ IC 


OURHOFITS.  113 

It  occurs  massive. 

ItisdalL 

The  fracture  is  flat  conchoidal,  passing  into  even. 

The  fragments  are  sharp-edged. 

It  is  slightly  translucent  on  the  edges* 

It  is  hard,  bordering  on  semi-hanL 

It  is  brittle. 

It  is  rather  difficultly  frtmgible. 

Specific  gravity,  8.7600,  Karaten. 

Chemical  Characten. 

Whoi  pounded,  and  thrown  into  diluted  and  heated 
nitrous  acid,  it  is  completely  dissolved  with  effervescence. 

Constituent  Parti. 

Carbonate  of  Lime,  -  70.50 

Carbonate  of  Magnesia,        -        29.60 

100 
ITlaproth,  Gesellch.  N.  Fr.  b.  i.  s.  258. 

GeognoBiic  and  Geographic  Situations. 

It  forms  a  rein  in  serpentine,  in  the  rocks  between 
Oorbof  and  Aggsbach,  in  Lower  Austija. 

Obeervations. 

1.  The  name  Gurhofite,  is  from  the  place  near  which  it 
is  found. 

2.  It  was  at  one  time  considered  to  be  a  variety  of 
Kini«opal ;  but  its  greater  weight  distinguishes  it  from 
that  mineral. 

Vol.  II.  H  XX.  LIME- 
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This  Familj  contains  ihe  fbUowing  species :  Tabular' 
Spar,  Slate- Spar,  Aphrite,  Agaric  Mineral,  Cbalk,  Lime- 
stone, Lucullite,  Marl,  Bituiakious  Mavl-S]ate>  aad  Ar- 
ragonite. 

1.  Tabular-Spar. 

Scfaaaktein,  Wemtr. 

Ta&lspath,  Karattn. 

Tai'elspath^  Reuss,  b.  ii.  s.  435.  Id,  Lud.  b.  ii.  s.  1 4*4.  7<f. 
Suck,  ir  th.  s.  422.— Schaalstei%  Bert.  s.  l66.  Id.  MohM, 
b.  iL  s.  1.-3 — Tafelspath,  Leonhard,  Tabel.  s.  S5.  Id.  Kar- 
stetty  Tabel.  s.  44. — Spath  en  ubles,  Hauy,  Tabl.  p.  66.— 
Schaalstein,  Lenz^  b.  ii.  s.  76S. — Spalbiger  Conit^  OAcw,  b.  r. 
s.  392. 

External  Characters. 

Its  most  common  colour  is  greyisli-white,  which  passes 
into  greenish  and  yellowish  white,  and  reddish-white. 

It  occurs  massive,  and  crystallised  in  rectangular  four- 
sided  tables. 

The  lustre  of  the  principal  fracture  is  shining  and 
pearly. 

The  principal  fracture  is  foliated,  with  a  single  cleavage, 
and  inclines  to  coarse  fibrous  and  splintery. 

It  occurs  in  prismatic  distinct  concretions,  which  are 
long,  thick,  and  broad,  and  promiscuously  aggregated, 
and  sometimes  pass  into  granular. 

It 


Digitized  by  CjOOQ IC 


TABULAR-SPAR.  1  15 

It  is  translucent. 

It  is  semi-hard. 

It  is  brittle. 

It  is  easly  frangible* 

Specific  gravity,  2.855,  Stutz.    2.86,  Hauy. 

Chemical  Characten. 

When  put  into  nitrous  acid,  it  effervesces  for  a  mo- 
knent,  and  then  falls  into  grains.  It  is  infusible  before 
the  blowpipe.  It  is  phosphorescent  when  scratched  with 
a  knife. 

Constituent  Parts. 

Silica,  .  -  50 

Lime,  -  -  45 

Water,  -  -  5 

100 
Klaprothf  Beit.  b.  iii.  s.  291. 

Geognostic  and  Geographic  Situations. 

It  forms  a  bed  in  primitive  limestone,  where  it  is  asso- 
ciated with  brown  garnets,  blue-coloured  calcareous-spar, 
tremolite,  actynolite,  and  variegated  copper-ore,  at  Dog- 
natska  in  the  Bannat  of  Temeswar. 


H  2  2.  Slate- 
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2.  Slate-Spar. 

Schieferspath,  Werner. 

Shieferspath^  Wid,  8.  510. — Argentine,  Kirtv,  voL  i.  p.  105.— ^ 
Schisto-spetho,  Nap.  p.  355. — Schiffcrspath,  Lam.  t  i.  p.  $S5^ 
— Le  Spath  schisteux,  ou  le  Schieferspath,  Broch.  t.  i.  p.  558. 
Schieferspath,  Reuss,  b.  ii.  s.  50.  Id.  Lud.  b.  L  s.  152.  Id. 
Suck.  Ir  th.  8.  6^6.  Id.  Bert.  s.  95.  Id.  Mohs,  b.  iL  8.  3. 
Id.  Hob.  8.  81.  Id.  Leonhard,  TabeL  s.  S4. — Chaux  carbo- 
nat6e  nacr6  argentine,  Brong.  t.  i.  p.  232. — ^Verhsrteter 
Aphrit,  Karsten,  TabeL  s.  50.— ^Chaux  carbonate  nacr6  pri- 
mitive, Hauy,  TabL  p.  6.-«-Schiefer8path,  Lem,  h.  iL  9.  761. 
— Scbieferige  Schaumerde,  Oken,  h.  L  s.  S94* 

External  Characters. 

Its  colours  are  greenish-white,  reddish-white,  yellow- 
ish-white, grejish -white,  and  snow-white. 

It  occurs  massive  and  disseminated. 

The  lustre  is  intermediate  between  shining  and  glis- 
tening, and  is  pearlj. 

The  fracture  is  common  curved,  and  undulating  curved 
foliated,  with  a  single  cleavage ;  and  in  the  large,  it  in- 
clines to  slaty. 

The  fragments  are  either  indeterminate  angular  and 
blunt-edged,  or  are  slaty. 

It  occurs  in  distinct  concretions,  which  are  large  and 
coarse  granular,  and  sometimes  also  thin  and  curved  la- 
mellar. 

It  is  feebly  translucent,  or  only  translucent  on  the 
edges. 

It  is  soft. 

It  is  intermediate  between  sectile  and  brittle* 

It 
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It  is  easilj  frangible. 
It  feels  rather  greasy. 

Specific  gravity,  2.647,  Kirwan.     2.474,  Blumenbach, 
2.6300,  La  Metherie. 

Chemical  Characters. 

It  effervesces  very  violently  with  acids ;  but  is  infusible 
before  the  blowpipe. 

Constituent  Parts. 
From  BremigrUn.  From  Kongsberg. 

Lime,            -            55.00  Lime,          -  56.00 

Carbonic  Add,          41.66  Carbonic  Add,  39.S3 

Oxide  of  Manganese,  S.OO  Silica,            -  1.66 

Oxide  of  Iron,  1.00 

BuchoU.  TVatier,      '   -  2.00 

,  Suersee. 

GeogMstic  Situation. 

It  occurs  in  primitive  limestone,  along  with  calcareous- 
ipar,  brown-spar,  fluor-spar,  and  galena ;  in  metalliferous 
beds,  associated  with  magnetic  ironstone,  galena,  and 
Uende;  and  in  veins,  along  with  tinstone. 

Geographic  Situation, 

It  occurs  in  Glen  Tilt,  Perthshire ;  and  Assynt  in 
Satherlanil,  in  marble :  in  Cornwall ;  and  near  Granard 
in  Ireland  *•  On  the  Continent,  it  isJbund  along  with 
tmstone,  in  the  Saxon  Erzgebirge ;  along  with  octahe- 
drite,  in  a  vein  at  St  Christophe  in  Dauphiny ;  also  in 
Norway,  in  metalliferous  beds,  and  in  limestone. 

H  3  ObserwationSf 

'  6reqiou|b» 
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•  Observations. 

It  is  characterised  by  its  lustre,  fracture,  and  distinct 
concretions.  The  lamellar  concretions,  according  to 
Bournon,  are  but  varieties  of  the  primitive  rhomboid  of 
calcareous-spar  \  so  that  in  this  view,  each  concretion  is 
a  perfect  crystal. 


3.  Aphrite. 

Schaumerde,  Werner. 

This  species  is  divided  into  three  subspecies,  vIb.  Scaly 
Aphrite,  Slaty  Aphrite,  and  Sparry  Aphrite. 

First  Subspecies. 

Scaly  Aphrite, 

Schaumerde,  Werner. 

Zerreiblicher  Aphrit,  Karsicn. 

Sthsaunerde,  Emm.  b.  L  s.  4S4.*-^ilvei7  Chalky  Kirw.  vdL  i 
p.  78. — L'Ecume  'de  Terre,  Brock,  t.  i.  p.  557. — Ecumc  de 
Terre  des  Allemand8>  Hauy,  t.  iv.  p.  360. — Schaumerde, 
JReuss,  b.  ii.  2.  s.  317.  Id.  Lud.  b.  i.  s.  152.  Id.  Suck.  1'  th. 
s.  625.  Id.  BeH.  s.  95.  Id.  MtAs,  b.  iL  s.  6.  Id.  Hob.  s.  80. 
Id.  Leonhard,  TabeL  s.  34u — Chaux  carbonatee  nacr^  tal- 
quese^  Brong.  t  i.  p.  252. — Zerreiblicher  Aphrite,  Karslen, 
Tabel.  s.  50..  Id.  Haus.  s.  126. — Chaux  carbonatee  nacrdc 
lainellaire,  Hauy^  TabK  p.  6. — Schaumkalch,  Lenz,  b.  ii. 
s.  757. — Erdige  Schaumerde,  Oken,  b.  i.  s.  SQ^. 

External  Characters. 

Its  colours  are  snow,  yellowish,  and  reddish  white, 
^sometimes  patsing  into  silrer^white. 
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It  occurs  massive,  disaeminated^  fai  memhraneff,  or  ex- 
tremelj  delicate  cniats,  and  in  siaall  tuberose  friable 
pieces* 

It  occurs  sometimes '  solid,  sometimes  friable,  and  of- 
ten of  an  intermediate  degree  of  coherence. 

Externally  it  is  strongly  glimmering ;  internally  glis- 
tening,  and  pearly,  inclining  to  semi-metallic. 

The  friable  yarieties  consist  of  scaly  paits ;  the  more 
solid  have  a  fracture  which  is  curved  slaty,  passing  into 
undulating  foliated. 

The  more  compact  varieties  very  rarely  appear  in  im- 
perfect small  granular  concretions. 

It  is  opaque. 

It  soils. 

It  is  very  soil,  passing  into  friable. 

It  feek  soft,  and  almost  greasy.  ^ 

It  is  very  light ;  the  scaly  varieties  supernatant. 

Chemical  Characters, 

It  falls  into  pieces,  with  a  crackling  noise,  when  put 
into  water. 

Owing  to  its  loose  texture,  it  effervesces  most  violently 
with  acids.     It  is  a  nearly  pure  carbonate  of  lime. 

Geognoslic  Situation. 

It  occurs  in  ne^s,  dissen^inMed^  ^  in  small  v^ins^  in 
the  first  floetz  limestone. 

Geographic  Situation, 
It  is  found  in  Thuringia,  and  Hessia. 

Observations, 
1.  This  mineral  was  formerly  confounded  with  Nacrite, 
from  which  it  differs  in  external  characters,  geognostic 
situation,  and  chemical  composition. 

H  4  2,  According 
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2.  According  to  Mobs,  Tabular-Spar  and  Skte-Sptf 
are  connected,  hy  means  of  this  species,  with  Agaric  Mi- 
neral and  Chalk,  and  the  transition  from  Chalk  into 
Limestone  is  evident ;  so  that  thns  the  whole  of  these 
species  form  nearly  a  natural  group. 


Second  Subipedu. 

Slaty  Aphritc. 

Schaumschiefer,  Frieslehfn. 

Schaumschiefer^  FriesMen,  Creognostiche  Beitrage^  b.  ii.  s.  f59 

ExUmal  Characten. 

Its  colours  are  snow-white,  passing  into  yellowish^ 
reddish,  and  silver  white. 

It  occurs  massive,  seldom  coarsely  disseminated. 

It  is  strongly  glinmiering,  sometimes  approaching  to 
glistening,  even  to  shining ;  and  the  lustre  is  pearly, 
which  sometimes  passes  into  semi-metallic. 

It  is  slaty  in  the  great,  but  undulating  curved  foliated 
in  the  small. 

It  splits  very  easily  into  extremely  thin  tabular  frag- 
ments. 

It  is  opaque;  only  very  feebly  translucent  in  the 
thinnest  folia. 

it  soils  pretty  strongly,  with  scaly  particles. 

It  is  very  sofl. 

It  feels  soft,  and  rather  silky. 

It  is  flexible  in  thin  plates. 

It  is  light. 
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Chemical  Characten. 

It  falls  into  pieces,  with  a  crackling  noise,  when  put 
into  water.  When  touched  with  an  acid,  it  effervesces 
with  great  violence,  and  is  entirely  dissolved.in  it. 

Geognoatic  and  Geographic  Situation$. 

It  occurs  massive,  imbedded,  and  in  yeins,  in  the  first 
lloetz  limestone,  in  Thuringia,  and  Hessia. 

Observations. 

1.  The  straight  slaty  variety  passes  into  Slate -Spar, 
and  into  Scalj  Aphrite. 

2.  Meinecke^  and  other  old  observers,  described  this 
mineral  as  a  variety  of  Common  Talc.  It  was  first  ae- 
nratdy  examined  and  described  by  Friesleben, 


Third  Subspecies, 

Sparry  Aphrite. 

Schaumspath,  Frieslelen, 

Sdiaumspath,  Frieskben,  Geognosticlie  Beitrage,  b.ii.  S.2S4, 

External  Characters. 

Its  colours  are  snow,  yellowish,  and  greyish  white. 

It  occurs  seldom  massive,  generally  disseminated; 
pometimes  in  flaky  crusts,  in  veins,  or  imbedded  in  large 
crystals  of  selenite. 

It  is  shining,  sometimes  inclining  to  splendent,  some* 
times  to  glistening ;  and  the  lustre  is  pearly,  which  in- 
(;lines  to  vitreous  in  tb^  splendent  varieties. 

The 
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The  fracture  is  foliated,  sometimes  straight,  some- 
times curved,  and  the  folia  have  a  single  distinct  cleav- 
age. 

It  is  opaque  ;  feebly  translucent  in  thin  pieces. 

It  occurs  in  large  and  small  granular  distinct  concre- 
tions. 

It  soils  slightly,  with  glimmering  dusty  particles. 

It  is  soft. 

It  is  sectile. 

It  is  not  particularly  heavy. 

Chemical  Charactei's, 
The  same  as  the  other  subspeciesu 

Geo^ostic  Siiuaiion. 

It  occurs  in  the  first  floeta  Itmestime,  a»d  first  ficetai 
gypsum.  According  to  Friesleben,  it  appears  to  be  geo- 
gnostically  allied  to  selenite ;  and  although  it  differs  from' 
that  mineral  in  colour^  transparency,  lustre,  sectility,  feel, 
and  effervescence  with  acids,  yet  it  passes  into  it,  and  al- 
so into  slaty  aphrite,  sometimes  by  simple  gradations, 
sometimes  by  intermixture  of  the  two  minerals ;  and 
large  lenticular  crystals  of  selenite  occur,  which  are  pure 
at  the  edges,  b^ome  gradually  more  opaque  towards 
the  centre,  and  in  the  centre  are  pure  sparry  aphrite. 

Geographic  Situation. 
-  It  occurs  in  Tburingia. 

Observations. 
It  was  first  described  and  named  by  Friesleben,  in  his 
(lleo^nQstical  Contributions* 

4.  Agaric 
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4.  Agaric  Mineral^  or  Rock-Milk, 
JBergJdilch9  Werner. 

Agaricns  minerals.  Wall.  t.  L  p.  dC'-^Bergmilch^  Wid.  s.  490. 
•—Agaric  Mineral,  Kirf».  vol.  i.  p.  76. — Bei^gmilch^  Efiner^ 
h.  ii.  s.  Q\4,  Id,  Emm.  b.  i.  s.  430.— -Agaric  Mineral^  Nap* 
p.  SSS.  Id.  Ltm.  p.  331.--^Lait  de  Montagne,  ou  FAgarid 
Mineral^  Brock,  t.  L  p.  519. — Chaux  carbonat^e  spongieus^ 
Hauy,  t.  ii.  p.  l67. — Bergmilchj  Reuu,  h.  ii.  2.  s.  257.  Id. 
Lud.  k  i.  s.  145.  Id.  Such.  1'  th.  s.  582.  Id.  Bert.  s.  87, 
Id.  jkohsj  b.  u.  s.  8.  Id.  Leonhard,  Tabel.  s.  33. — Chaux 
carbonat^e  spongieuse^  Brong.  tip.  210. — Montmilch,  Haus. 
s.  127. — Bergmilch,  Karsten,  Tabel.  s.  50. — ^Agaric  Mineral^ 
KH  vol.  i.  p.  SB. — Bergmilch,  Lenx^  b.  iL  a.  727*  Id*  Oketh 
b.  i.  s.  411. 

External  Charatier9. 

Its  colours  are  snow-white^  greyish-white^'and  yellow^ 
Uh*white. 

It  occurs  frequently  in  crusts,  also  in  loosely  cohering 
tuberose  pieces. 

It  is  dull.  > 

It  b  composed  of  fine  dusty  particles. 

It  soils  strongly. 

It  feels  meagre. 

It  adheres  slightly  to  the  tongye. 

It  is  very  light,  almost  supernatant. 

Chemical  Character. 

It  effervesces  with  acids,  and  is  completely  dissolved 
in  them. 

Constituent 
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Cmutituent  Parts. 
It  18  a  pore  Carbonate  of  Ume* 

Geognostic  and  Geographic  SUuatum** 

It  18  found  on  the  north  side  of  Oxford,  between  the 
(sis  and  the  Cherwell,  and  near  ChipfHng-Norton,  alio 
in  Oxfordshire  * ;  and  in  the  fissures  of  caves  of  limestone 
mountains  in  Switzerland,  Aostria,  Salsbarg,  and  other 
countries. 

Usu. 

In  Switzerland,  where  it  occurs  abundantlj,  it  is  used 
for  whitening  houses. 

Obtervaiions. 

1.  It  is  formed  by  water  passing  over  and  through 
limestone  rocks,  and  afterwards  depositing  in  holes,  fis- 
sures, and  on  fsces  of  rocks,  the  calcareous  earth  it  had 
dissolved  in  its  course. 

2.  It  is  named  Agaric  Mineraly  from  its  sometimes  ad- 
hering to  rocks  with  the  resemblance  of  a  fungus  or  aga- 
ric :  the  name  Rock  Milk  given  to  it  by  some  mineralo- 
gists, is  from  its  white  appearance  when  oozing  from 
the  clefts  of  rocks ;  and  the  name  Lac  Luiue  is  some- 
times given  to  it,  firom  the  milky-like  appearance  it  |Nre- 
sents  in  a  cave  in  Phry^ ;  this  cave,  according  to  the 
tradition  of  the  neighbourhood,  having  been  form^ly 
frequented  by  Diana  f. 

5.  Chalk. 

— 

P  UtTs  HuMnkfjr,  ToL  i  PL  3a  f  ^^^ 
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5.  Chalk. 

Kreide,  Werner* 

Creta  alba,  WaU.  t,  i.  p.  27— Kreide,  Wid.  s.  492.--Clialt 
Kirw.  voL  L  p.  77*"— Kreide,  Estner,  b.  ii.  &  917*  Itf.  £mm« 
b.  i.  8. 43S.<— Creta  commune,  iVop.  a.  d^l.-^La  Craie,  Brock. 
tip.  5Sl.— Craie,  fiitmy,  t.  ii.  p.  166. — Kreide,  Beuit, 
b.  iL  2. 1.  259.  Id.  Lud.  b.  i.  i.  145.  Id.  Suck.  U  th.  s.  5B8* 
Id.  Bert.  s.  87.  Id.  Moks,  b.  ii.  s,  9.  Id.  Hah.  a.  70.  Id. 
Leomkard,  Tabel.  8.  32. — Cbaux  carbonate  crayeuse,  Srong. 
tip.  208.  /i.  £rar(^,  p.  29. — Kreide,  Kartten,  Tabel.  a.  50. 
/d.  ITottf.  a.  126 — Chalk,  Kid,  vol.  L  p.  18.— Kreide,  Liia, 
b.  iL  a.  728.    Id.  Oken,  b.  i.  s.  410. 

External  Characters. 

Its  colour  is  yellowish*  white,  which  aometimes  paaaet 
to  greyish-white,  and  snow-white.  It  is  sometimes  mark* 
ed  with  yellowish-grey. 

It  occurs  massive,  disseminated^  in  crusts,  and  in  ex* 
traneous  external  shapes. 

It  is  dull. 

The  fracture  is  coarse  and  fine  earthy* 

The  fragments  are  blunt-edged. 

It  is  opaque. 

It  writes  and  soils. 

It  is  rather  sectile. 

It  is  soft,  and  sometimes  very  soft* 

It  is  very  easily  frangible. 

It  feels  meagre  and  rough. 

It  adheres  slightly  to  the  tongue. 

It  is  light. 

Specific  gravity,  2.S52,  Mushenhroeck.    2.315,  Kirwin. 
2.400,  2.676,  Gerhard.    2.667,  Watton. 

C/iemical 
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which  it  is  pecnliarl  j  qualified,  on  account  of  the  remark* 
able  facility  with  which  it  absorbs  water.  With  isin|^ass 
or  white  of  eggs,  it  forms  a  valuable  lute  or  temeiit.  In 
the  gilding  of  wood,  it  is  necessary,  befin-e  lajing  on  tha 
gold,  to  cover  it  with  a  succession  of  coats  of  a  mixiure 
of  whiting  and  sise.  The  mineral  is  also  used  as  a  filter- 
ing-stone ;  and  in  a  purified  state,  it  is  employed  as  a 
remedy  to  correct  acidity  in  the  stomach,  and  the  mor- 
bid states  which  arise  from  this. 

Obaervattoiu. 

It  is  conjectured  that  the  name  Crete,  is  derived  firon 
the  island  of  Candia,  (Greta  of  the  ancients),  where  this 
mineral  is  said  to  occur.  Ancient  writers  seem  to  use 
the  word  creia  in  diflerent  senses,  as  appears  from  the 
following  observations :  ^*  The  word  crcto,  though  applied 
by  Walleritts  and  others  to  chalk,  is  generally  used  by  the 
early  naturalists  to  express  day :  *  Proderit  sabulosis  lo- 
ds  crttam  ingerere ;  cretosis  ac  nimium  densis,  tabulmm  *  / 
where,  as  sabulum  certainly  means  sand,  it  is  nearly  evi- 
dent, from  the  reciprocal  use  of  the  substances  mentioB- 
ed,  compared  with  the  opposite  properties  of  sand  and 
clay,  that  creta  signifies  the  latter.  '  Lateres  non  sunt  e 
sabuloso,  neque  arenoso,  multoque  minus  calculoso  du. 
cendi  solo ;  sed  e  cretosof  .'*  Again,  it  may  be  observed, 
with  respect  to  the  following  line,  « 

*  Hinc  hiiiml«n  Mjcooen,  creHmqao  ran  €•«•£$,* 

that  the  Cimolian  earth  is  described  in  various  passages 
of  Pliny,  &c.  under  characters  peculiar  to  clay. 

There 

*  CalumdUu  p.  73. 

t  PHn.  Nat.  Hist.  ed.  Bfot.  toL  vi  p.  174 

t  Ovid,  MeUm.  Vb.  tu. 
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There  are  two  passages  in  which  creta  seems  to  be  ap- 
plicable to  chalk :  one  in  Horace, 

■  •  creta  an  carbone  notandi  ♦.* 

The  other  in  Pliny :  <  Alia  creta  argentaria  appellatur  ni* 
torem  argento  reddens  f  C  this  being  a  common  use  of 
chalk  at  the  present  day^^—JTuTs  Mineralogy^  toL  i. 
p,  18,  19. 


6.  Limestone. 

Kalkstein,  Werner. 

This  species  is  divided  into  six  subspecies,  riz.  Com- 
pact Limestone,  Foliated  Limestone,  Fibrous  Lime- 
stone, Lamellar  Limestone^  Tufaceous  Limestone  or 
Calc4uir,  and  Pisiform  Limestone  or  Pea-stone. 

First  Subspecies. 

Compact  Limestone. 

Dlchter  Ealkstein,  Werner. 

This  subspecies  is  divided  into  three  kinds,  riz.  Com- 
mon Compact  Limestone,  Blue  Vesuvian  Limestone,  and 
Roeltone. 

VoL.IL  I  *       First 

•  Horat.  Sat.  iiL  lib.  2. 

t  nio.  Nat.  HItt.  «cL  BroC  toL  tI.  p.  184. 
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First  Kind. 

Common  Compact  Limestone. 

Gememer  Dichter  Kalkstein^  Wtmer. 

CftlcBueus  ieqiiabili%  WitiU.  tup.  12lS.-«4>iditer  KalkfttiD>  fFidL 
8.  494.-^€ompact  Limestoncy  Kim.  Viri.  L  {v  8S.^-Cieiiieiner 
Dichter  Kalkstein^  Emm.  b.  i.  s,  437. — Pietra  caldurea  com* 
pacta^  Nap.  p.  33. — ^La  pierre  calcaire  coinpacte  commone. 
Brock,  t,  i.  p.  523. — Chaux  carbonatee  compacte,  Ham^,  t  iu 
p.  166. — Gemeiner  Dicbter  Kalksteki  Reuss,  b.  ii.  2.  s.  262. 
Id.  Lud.  b.  i.  s.  146.  Id.  Suck.  U  th.  s.  585.  Id.  Bert.  s.  88. 
Id.  Mohs,  b.  ii.  s.  14.  Id.  Hdb.  t.  71-  Id.  Leonhard,  Tabel. 
g.  32. — Chaux  carbonate  compacte^  Brcng.  t.  i.  p.  199 — 
Gemetnct*  Kalkstein^  Hisitf.  8. 126.— Diditer  Kalkstein,  Kar- 
Oen^  Tabd.  s.  j;o>->-Chacix  oarb^nat^  compaete,  ^^>  TabL 
p.  4.-^Dichter  gemeiner  Katouin,  Lmz»  b.  ii.  a.  78Jl.«-» 
Ungcformiter  Kalk^  (Mm,  b»  i.  a.  410. 

External  CharactevM. 

Its  most  frequent  colout*  is  grey,  of  which  the  follow- 
ing varieties  have  been  observed :  yellowish,  blubb,  ash, 
pearl,  greenish,  and  smoke  grey ;  the  ash*grey  passes  in* 
to  greyish-black ;  the  ydlowisho^ey  into  yellowbh* 
brown,  ochre-yellow,  and  into  a  colour  bordering  on 
cream-yellow.  It  also  occurs  blood-red,  flesh-red,  and 
peach-blossom-red,  which  latter  colour  is  very  rare. 

It  frequently  exhibits  veined,  zoned,  striped,  clouded^ 
and  spotted  coloured  delineations ;  and  sometimes  also 
i)lack  and  brown  coloured  arborisations. 

It  very  rarely  ejshibits  a  beautiful  play  of  coleuTBy 
caused  by  intermixed  portions  of  pearly  shells. 

It  occurs  massive,  corroded,  in  large  plates,  rolled 
masses,  and  in  various  extraneous  external  shapes,  of 
univalve,  bivalve,  and  multivalve  shells,  of  corals,  and  of 

fishes. 
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fishes,  and  more  rareljr  of  vegetables,  as  of  ferns  and 
reeds. 

InleroaDj  it  is  dull,  seldom  glimneiiRg;,  wbich  is  oir* 
iog  to  intenotiixed  eakareoUs-spar* 

Tbe  fracture  is  small  and  fide  splintery,  wbicb  some* 
times  passes  into  large  and  flat  eoncboida),  sometimes 
into  uneven,  inclining  to  eartbjT,  and  it  oceaslonalljr  in*' 
cKoe^  to  strai|^  and  tbisli  slalj. 

The  fragtnents  are  indeterminate  angular,  more  (mt  less 
sbarp^ged,  but  in  the  slaty  variety  they  are  tabular. 

It  is  translucent  on  the  edges. 

It  is  semi-hattL 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  Splintery,  2.600,  3-7*0,  Brissim. 
Opslesdent  Shell  Marble,  2.6732,  Ltimhard.  U^z 
LimestDne^  3.489,  LdzuU. 


Chemical  Characters. 
It  elTenresces  with  acids,  and  the  greater  part  is  dis- 
solved ;  and  bums  to  quicklime,  without  falling  to  pieces. 


Undendart 

Ume,  53.00 

€aiboivadd,  42.50 
SiSOL,  1.12 

AhiffltM,        1.00 
Irwi,  0.^5 

Water,  1.03 

100 
Smon^  Gehlen^s 
Jour.  iv.t.  426. 


Constituent  Parts, 

Limestone  ifrom 
Sweden. 
lAxtm,  40.25 

Carboo.  acid,  95.00 
Silica,  8.75 

Alumina,         2.50 
Iron,  2.75 


Blulsb-gr^y  Lime- 
stone. 
Lime,  49.50 

Carbon,  add,  40.00 
SiHca,  5.25 

Alumina,        2.75 
Iron,  1.3t 


Water, 


LIS 


100 
SimoHt  lb. 

t8 


L75 


100 
Simon,  lb. 


Limetfto&e  fhim 
EtterBberg  *. 
Lime,  39^41 

Curbon.  add,  42.00 
SUica,  IMS 

Magnesia,       9.43 
Inm,  2.25 

MangiUMse,     1.25 
Lots,  1.41 

100 
Buchoh,  lb. 

Gcognostic 


*  Some  of  tba  Iknettones  in  Ftfe&faire  igree  in  eompoaftion  wiib  that  «f 
Bttersberg.  Others,  and  these  should  have  been  mentioned  mider  the  ar- 
ticle Magnesian  Limestone^  agree  with  that  Biioeral  in  chemical  oompotitiotu 
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Geognostic  Situation. 

This  mineral  occurs  in  vast  abundance  in  natnre,  prin- 
cipally in  floetz  formations,  along  with  sandstone,  gyp* 
sum,  and  coaL  It  is  distinctly  stratified,  and  the  strata 
vary  in  thickness,  from  a  feir  inehes  to  many  fathoms, 
and  are  fh)m  a  few  fathoms  to  many  miles  in  extent 
The  strata  generally  incline  to  horisontal ;  sometimes, 
however,  they  are  vertical,  or  variously  convoluted,  eveii 
arranged  in  concentric  layers,  thus  presenting  appear- 
ances illustrative  of  their  chemical  nature.  Petrifactions, 
both  •f  animals  and  vegetables,  but  principally  of  the 
former,  abound  in  compact  limestone :  these  are  of  co- 
rals, shells,  fishes,  and  sometime^  of  amphibious  animals. 
On  a  general  view,  it  is  to  be  considered  as  rich  in  ores 
of  diflferent  kinds,  particularly  ores  of  lead  and  nm: : 
thus,  nearly  all  the  rich  and  valuable  lead-mines  in  Eng- 
land are  either  situated  in  limestone,  or  the  veins  contain- 
ing the  ores  are  richest  where  they  traverse  the  liniestouf  • 

Geographic  Sitnation. 

It  abounds  in  the  sandstone  and  coal  formations,  both 
in  Scotland  and  England ;  and  in  Ireland,  it  is  a  very 
abundant  mineral  in  all  the  dbtricts  where  floetz  rocks 
occur.  On  the  Continent  of  Europe,  it  is  a  very  widely 
and  abundantly  distributed  mineral ;  and  forms  a  strik- 
ing feature  in  many  extensive  tracts  of  country  in  Asia, 
Africa  and  America,  as  will  be  particularly  described  in 
the  Geognostic  part  of  this  work. 

(Tset. 

When  compact  limestone  joins  to  pure  and  agreeable 
colours,  so  considerable  a  degree  of  hardness  that  it  takes 
a  good  polish,  it  is  by  artists  considered  as  a  Marble;  and 

if 
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if  it  <xmtains  p^rifaciioi^  mineralised,  it  h  named  ihell 
br  lumachdlay  and  coral  or  zoophyttc  marble^  according  as 
the  organic  remains  are  testaceous  or  coralline  ♦.     In 
one  particular  variety  of  lumachella  or  shell  marble,  found 
at  Bleiberg  in  Catinthia,  the  shells  and  fragments  of 
shells,  which  belong  to  the  nautilus  tribe,  are  set  in  a 
brown-coloured  basis,  and  reflect  many  beautiful  and  bril- 
liant pearly  inclining  to  metallic  colours,  principally  the 
fire*red,  green,  and  blufe  tints.     It  is  nameci  opalescent  or 
Jhre  marble.     Another  Idmachella  marble  from  Astracan, 
contains,  in  areddish-broivn  basis,  pearly  shells  of  nautili, 
that  reflect  a  very  brilliant  gold-yellow  colour.     In  some 
compact  marbles,  the  surface  presents  a  beautiful  arbores- 
cent appearance,  and  these  are  named  arborescent  or  den* 
drtlic  marbles.     In  different  parts  of  Scotland,  compact 
limestone  is  cut  and  polished  ds  marble :  this  was  the  case  in 
the  parish  of  Cummertrees  in  Dumfriesshire,-*in  Cambus- 
laog  parish,  in  Lanarkshire, — in  Fifeshire,  &c.     In  Eng- 
land, many  compact  limestones  are  cut  and  polished  as 
marbles ;  such  are  the  limestones  of  Derbyshire,  of  York- 
shire, Devonshire,  Somersetshire,  and  Dorsetshire.     It  is 
sometimes  used  as  a  building  stone ;  and,  in  want  of  befter 
materials,   for  paving  streets,   and   making   highways. 
When,  by  exposure  to  a  high  temperature,  it  is  deprived 
of  its  carbonic  acid,  and  converted  into  quicklime,  it  is 
used  for  mortar;  also  by  the  soap-maker,  for  rendering 
fiis  alkalies  caustic  ;  by  the  tanner,  foi"  cleansing  hides, 
or  freeing  them  from  hair,  muscular  substance,  and  fat; 
by  the  farmer,  in  the  improvement  of  particular  kinds  of 
soil ;  and  by  the  metallurgist,  in   the  smeltiilg  of  such 
I  3  ores 


»  The  name  marmor,  is  derived  from  the  Greek  fcx^fMU^itv,  to  »kine,  or 
gBtter,  and  was  by  the  ancients  applied,  not  onlj  to  limestone,  but  a':  o  to 
stOQes  possessing  agreeable  colours,  and  receiving  a  good  polish,  ivch  z% 
fypwun,  jasper,  serpentine,  and  even  granite  and  porphyry. 
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ures  «i  sre  difBcultlj  fusibk  owing  to  an  intermixture  etf 
silic*  and  alumina. 

/ 
Second  Kind* 

Blue  Vesuviaa  Limestone. 

Bkuer  Vesuvischer  Ealkstein,  Klaprotk. 

Dlauer  Vesuvischer  Kalkstein^  Klaproth,  Beit.  b.  v.  s.  92.    M 
Lfnz^  b.  ii  s.  737. 

External  Chataeieri. 

Its  colour  b  dark  bluish-grey*  portly  reined  with  white. 
Externally  it  appears  as  if  it  bad  been  rolled ;  and  the 
surface  is  uneven. 

The  fracture  fine  earthy,  passing  into  splintery. 

It  is  opaque. 

It  afibrds  a  white  streak. 

It  is  semi-hard  in  a  low  degree. 

It  is  rather  heavy. 

Cotutituent  Parte. 

Lime,          -          -        -  S8.W 

Carbonic  Acid,            -  2^50 
Water,  which  is  somewhat 

ammoniacal,            -  11 .00 

Magnesia,            -            -  0.50 

Oxide  of  Iron,              -  0.26 

Carbon,            -            -  0.25 

SUica,              -            .  1.25 


99.75 
Klaprathf  Beit.  b.  r.  s.  96. 
From 
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fiom  this  analysis,  it  appears,  that  the  vesuvian  lime- 
stone differs  remarkably  in  ^Hwposition  from  common 
compact  limestone.  In  common  compact  limestone,  100 
parts  of  lime  are  combined  with  at  least  80  parts  of  car- 
bonic add  ;  whereas  in  the  vesuvian  limestone,  100  parts 
of  limestone  are.  not  combined  with  more  than  50  parts 
of  carbonic  acid.  Secondly,  In  common  limestone,  inde- 
pendent of  the  water  which  adheres  to  it  accidentally,  as 
far  as  #e  know,  there  is  no  waiter  of  composition ;  but 
in  the  vesuvian  liinesto)ie>  there  9re  11  parts  of  water  of 
composition* 

Geogropfiic  Sttuattotn, 

This  remarkable  limestone  is  found  in  loose  masses 
amongst  unaltered  ejected  minerals  in  the  neighbourhood 
of  Vesuvius. 

Observations* 

It  is  known  to  some  collectors  under  the  name  Compact 
Blue  Lava  of  Vesuvius ;  and  b  employed  by  artists^  in 
their  mosaic  work,  to  represent  the  sky. 


1 4  Third 
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Third  Kind. 

Roestone. 

lloogensteiii,  Werner. 

Stalactites  oolithus^  var.  h.  c.  d.  Wall,  t  iL  p.  S84.— Roogen* 
stein,  Wid.  s.  511. — Oviform  Limestone,  Kirw.  vol.  i.  p.  91. 
->»Roogenstein,  Esinef,  b.  ii.  s.  928.  Id.  Emm.  b.  i.  s.  442. 
— Tufo  oolitico.  Nap.  p.  S5S. — UOolite,  Brock,  t  i.  p.  529- 
— Chaigc  carbonat6e  globuliforme,  Hau^,  t.  ii.  p.  171. — ^Roo^ 
genstein,  Reuss,  b.  ii.  2.  s.  270.  Id.  Lud.  b.  i.  s.  148.  Id. 
Suck,  ir  th.  s.  591.  Id.  Bert.  s.  89*  Id.  Mokt,  b.  ii.  s.  26. 
Id.  Hab.  p.  72.  Id.  Leanhard,  Tabel.  s.  82. — Chaux  carbo- 
bonat^e  oolithe,  Brong.  tup.  208. — Chaux  carbonatee  glo- 
buUfornie,  Brard,  p.  Si. — Erbsformiger  Kalkstein,  KanUn, 
Tabel.  s.  50. — Roestone,  Kid,  vol.  i.  p.  26 — Cbaux  carbo- 
natee globuliforme,  Hau^,  TabL  p.  4.— Roogenstein,  Lenz, 
b.  iL  8.  788.  Id.  Oken,  b^  i.  s.  411. 

External  Characters. 

Its  colours  are  hair-brown^  chesnut-brown,  and  reddish- 
brown,  and  sometimes  jellowish-grej)  and  ash-grej. 

It  occurs  massive. 

Internally  it  is  dull. 

The  fracture  of  the  grains  is  fine  splintery ;  but  of  tlig 
mass  is  round  granular  in  the  small,  and  slaty  in  the 
large. 

The  fragments  in  the  large  are  blunt-edged. 

It  is  composed  of  globular  concretions,  which  have 
sometimes  a  rough  or  uneven,  sometimes  a  smooth  surface, 
and  vary  in  size  from  that  of  a  cherry-stone  to  that  of  a 
millet  seed.  These  concretions  have  in  general  a  central 
nucleus,  which  is  either  of  compact  limestone,  or  of  iron- 
ore 
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ore  which  has  an  exterior  crust  of  black  ironstone,  and  an 
interior  mass  of  iron-ochre,  and  in  some  rarer  instances, 
the  centre  is  hollow,  and  is  encircled  with  a  crust  of  black 
ironstone.  This  nucleus  is  enveloped  in  concentric  la- 
mellar concretions :  the  globular  concretions  are  in  ge« 
neral  imbedded  in  a  base  of  marl,  or  are  connected  to- 
gether without  any  intermediate  substance. 

It  is  opaque,  or  very  faintly  translucent  on  the  edges. 

It  is  semi-hard. 

It  is  brittle. 

It  is  very  easily  frangible. 

Specific  gravity,  2.6829,  2.6190,  Kopp. 

Chemical  Character. 
It  dissolves  with  effervescence  in  acids. 

Geognostic  Situation,  * 

It  generally  occurs  in  beds,  from  four  to  twelve  inches 
thick,  which  alternate  with  calcareous  sandstone,  sand- 
stone-slate, slaty  variegated  clayey  loam,  and  rarely  with 
red-coloured  clay ;  and  all  of  these  belong  to  the  second 
fioetz  sandstone; 

Geographic  Situation. 

It  occurs  in  considerable  quantity  in  the  province  of 
Thuringia ;  and  it  would  appear,  from  Escher's  obser- 
vations, to  be  a  production  of  the  Jura  Mountains  *. 

The  compact  and  fine  granular  varieties  form  a  good 
building-stone :  it  is  also  used  as  a  manure ;  but  when 

burnt 


*  Escher's  Brief,  in  Von   M»IPj  Epli.,  der  Berg  und  Huttcnkundc^ 
S!.  S.  s.  43g. 
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burnt  into  quicklime,  the  marijr  rarieties  afford  rather  aft 
indifferent  mortar;  but  those  mixed  with  sand  a  better 
mortar. 

Obdervaiions. 

1.  It  passes  into  Sandstone,  Limestone,  and  Marl. 

8.  Some  naturalists,  as  Daubenton,  Saussure,  Spallan- 
zani,  and  Gillet  Lamont,  conjecture,  that  Roestone  is 
carbonate  of  lime,  which  has  been  granulated  in  the 
manner  of  gunpowder,  bj  the  action  of  water :  the  most 
plausible  opinion  is  that  which  attributes  the  formation 
of  this  mineral  to  crystallization  from  a  state  of  solu- 
tion. 

3.  It  is  named  Rotstme^  from  its  resemblance  in  form 
to  the  roe  of  a  fish. 


Second  Syb$pecieM^ 

Foliated  Limestone. 

Blattriger  Kalkstein,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Foliated 
Granular  Limestone,  and  Calcareous«Spar. 


First 
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Fint  Kind. 

Foliated  Granular  Limestone. 

Blattriger  Korniger  Kalkstein,  Werner. 

Cakareus  micans^  WalL  t.  i.  p.  126.;  Calcareus  inaeqoabiUi,  /i. 
p.  128.;  Marmor  unicplor  album,  Jd.  p.  133.— Korniger 
Kalkstein,  Wid,  s.  496.^^Foliat?d  and  Qrapular  Limestone, 
Kimf.  V9l.  i  p.  84.— Koniiger  Kalkstein,  Eslner,  b.  ii.  s.  931* 
Id.  Emm.  h,  i,  s.  445. — Pierre  calcaire  grenue.  Brock.  L  i. 
p.  531. — Chaux  carbonate  saccaroide,  Hat^,  t  ii.  p.  l64. 
— Komiger  Kalkstein,  Reuss^  b.  ii.  2.  s.  1^73.  Id.  Lud,  b.  L 
s.  148.  Id.  Stick.  Ir  th.  s.  593. — KleinbUtUicber  Kalkinein, 
Bert.  8.  89* — Kornigblattiicber  Kalkstein,  Mchs,  b,  u.  s.  28. 
Id.  Hob.  s.  74. — Gemeiner  komiger  Kalkstcin^  Leotikard, 
Tabei.  s.  32. — Cbaux  carbonatee  saccaroide,  Brong.  %.  i.  p.  1 92. 

•  Id.  Brard,  p.  28 — Marmor,  Haus.  s.  126 — Komiger  Kalk- 
stein,  Karst.  Tabel.  s.  50. — Marble,  Kid,  vol.  i.  p.  4. — Chaux 
carbonatee  lamdlaire,  et  Chaux  carbonatee  saccaroide,  et 
Chaux  carbonatee  sub-granulaire.  Haw/,  Tabl.  p.  5. — Kor- 
niger  Kalkstein,  Lenz,  b.  ii.  s.  739*— Halbgefdi'miter  Kalk, 
OJren,  b.  L  %.  409. 

External  Characters. 

Its  most  common  colour  is  white,  of  which  it  presents 
the  following  varieties:  snow*white,  yellowish-white, 
grejish-white,  and  greenish-white,  seldom  reddish-white  r 
from  greyish-white  it  passes  into  bltiish-grey,  greenish- 
grey,  ash-grey,  smoke-grey ;  and  from  this  latter  into 
greybh-black  ?  From  reddish-white  it  passes  into  pearl- 
grey,  and  flesh-red ;  from  yellowish-white  into  cream- 
yellow  ;  and  from  greenish-white  into  si^kin-grccn,  and 
•live-green.. 

It 
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It  has  generally  but  one  colour ;  sometimes  it  is  spot* 
ted,  dotted,  clouded,  striped,  veined,  and  arborescent 

It  occurs  massive. 

itftemally  it  alternates  from  shining  to  glistening  and 
glimmering,  and  the  lustre  is  intermediate  between  pearljr 
and  vitreous. 

The  fracture  is  foliated,  but  sometimes  inclines  to 
spMnterj. 

The  fragments  are  blunt-edged. 

It  occurs  in  distinct  concretions,  which  are  coarse, 
small,  and  fine  granular :  the  small  granular  sometimes 
pass  into  compact,  and  then  the  concretions  are  only  di^ 
stinguishable  by  their  glimmering  lustre. 

It  is  more  or  less  translucent. 

It  is  semi-hard. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  Parian  Marble,  2.8376,  BrisMotf, 
Carrara  Marble,  2.71 7.  Scottish,  2.716,  JTtrtcasi.  2.658, 
i.lWy  Karuitn. 

Chemical  Characters. 

It  generally  phosphoresces  when  pounded,  or  when- 
thrown  on  glowing  coals.  It  is  infusible  before  the  blow-^ 
pipe.     It  dissolves  with  effervescence  in  acids. 

Constituent  Parts. 

Lime,  -  -  66,60 

Carbonic  acid,  -  43.00 

Water,  -  .  0.50 

Bucholz^  in  Neuen  Journal  der 
Chem.  iv.  s.  419. 

Geognostic 
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.  Geognosttc  Sittiatton. 

This  mineral  occun  in  beds,  in  granite,  gndss,  mica- 
slate,  day-slate,  syenite,  greenstone,  grey-wacke,  and 
rarely  in  tome  of  the  fldetz  rocks.  It  is  observed,  that 
the  varieties  which  occur  in  the  older  rocks  are  in  general 
more  highly  crystalline  than  those  which  are  found  in 
the  newer.  It  frequently  contains  Imbedded  minerals  of 
different  kinds,  such  as  quartz,  mica,  hornblende,  tremo- 
lite,  sahlite,  asbestus,  steatite,  serpentine,  galena,  blende, 
iron-pyrites,  and  magnetic^ironstone :  of  these  the  quartz 
and  mica  are  the  most  frequent. 

'  Geographic  Situation,  - 

This  mineral  occurs  in  all  the  great  ranges  of  primi- 
tive and  transition  rocks  fhat  occur  in  Europe,  and  in 
such  as  have  been  examined  in  Asia,  Africa,  and  Ame- 
rica. It  is  observed,  that  in  general  the  white  and  gi*ey 
varieties  abound  in  primitive  countries ;  the  variegated 
in  those  composed  of  transition  rocks.  All  of  them  re- 
ceive a  good  polish,  and  hence  are  known  to  artists  as 
marbles. 

Uses. 

All  the  varieties  of  this  subspecies  may  be  burnt  intd 
quicklime ;  but  it  is  found,  that  in  many  of  them,  the 
concretions  exfoliate  and  separate  during  the  volatiliza- 
tion of  their  carbonic  acid,  so  that  by  the  time  when  they 
are  rendered  perfectly  caustic,  their  cohesion  is  destroyed, 
and  tdey  fall  into  a  kind  of  sand, — a  circumstance  which 
will  always  render  it  improper  to  use  such  varieties  in  a 
common  kiln.  But  the  most  important  use  of  this  mi- 
.peral  is  as  marble.  The  marbles  we  are  now  to  men- 
tion. 


Digitized  by  CjOOQ IC 


14^  LIMESTONE  FAMILY. 

lion,  have  in  general  purer  colours,  more  tranilucencjr^ 
and  receire  a  higher  polish  than  those  of  compact  lime^ 
stone.  They  have  heed  known  from  a  v^rj  early  period  ; 
and  ancient  statuaries  have  immortalised  their  names,  bj 
the  master^pieces  of  art  which  tliey  have  executed  in 
them.  To  give  a  full  description  of  all  the  ancient  and 
modem  marbles  enumerated  by  mineralogists,  would' 
much  eitceed  the  limits  of  this  article ;  and  besides,  it 
would  encroddh  on  the  more  com{dete  economical  history 
of  them^  intended  to  be  given  in  another  work.  We 
shall'  here  notice  only  some  of  the  more  remarkable  an  - 
cicnt  marbles,  and  a  few  of  the  modern  marbles  found  in 
this  country,  and  on  the  Continent  of  Europe. 

Ancient,  or  Aniique  Marbles. 

Under  this  head,  we  include  those  marbles  which  were 
made  use  of  by  the  ancients,  and  the  quarries  of  many  of 
which  are  no  longer  known. 

1.  Parian  J/ari/e.— *-Its  colour  is  snOw-wbite,  indining 
to  yellowish-white,  and  it  is  fine  granular,  and  when  po- 
lished, has  somewhat  of  a  waxy  appearance.  It  hardens 
by  exposure  to  the  air,  which  enables  it  to  resist  decom* 
position  for  ages.  Varro  and  Pliny  inform  us,  that  it 
was  named  Lychnites  by  the  ancients,  from  its  being 
hewn  in  the  quarry  by  the  light  of  lamps^  from  a»;^9k»  a 
lamp ;  but  Hill  is  of  opinion,  that  the  appellation  is  from 
the  verb  xv;^?,  to  be  very  bright^  or  ahiningj  from  the 
shining  lustre  of  tliis  marble :  the  etymological  deriva- 
tion of  Varro  and  Pliny  is  that  which  is  generally  adopt* 
ed.  Dipqenus,  Scyllis,  Malas,  and  Micciades^  employed 
this  marble,  and  were  imitated  by  their  successors.  This 
preference  was  justified  by  the  excellent  qualities  of  this 
marble ;  for  it  receives  with  accuracy  the  most  delicate 
touches  of  the  chisel,  and  it  retains  for  ages,  with  all 

the 
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Uie  softness  of  wax,  the  xniU  lustre  even  of  the  ori- 
ginal polish.  The  finest  Grecian  sculpture  which  has 
been  preserved  to  the  present  time,  is  generally  of  Parian 
marble. — The  Medicean  Venus,  the  Diana  venatrix,  the 
colossal  Minerva  (called  Pallas  of  Velletri),  Ariadne 
(called  Cleopatra),  Juno  (called  Capitolina),  &c.  It  is 
also  Parian  marble  on  which  the  celebrated  tables  at  Ox« 
ford  are  inscribed. 

2.  Pentetic  Marble^  from  Mount  PenteUcus,  near  Athens; 
This  noarble  very  closely  resembles  the  preceding,  but 
is  more  compact,  and  finer  granular,  sometimes  combined 
with  splintery.  At  a  very  early  period,  when  the  arts 
had  attained  their  full  splendour,  in  the  age  of  Pericles^ 
the  preference  was  given  by  the  Greeks,  not  to  the  marble 
of  Paros,  but  to  that  of  Mount  Pentelicus,  because  it 
was  whiter,  and  also,  perhaps,  because  it  was  found  in 
the  vicinity  of  Athens.  The  Parthenon  was  built  en- 
tirely of  Pentelic  marble.  Many  of  the  Athenian  statues, 
and  the  works  carried  on  near  to  Athens  during  the  ad- 
ministration  of  Pericles,  (as,  for  example,  the  temples 
of  Ceres  or  Eleusis),  were  executed  in  the  marble  of 
Pentelicus  *.  Among  the  statues  of  this  mcu'ble  in  the 
Royal  Museum  in  Paris,  are  the  Torso ;  a  Bacchus  in 
repose ;  a  Paris  ;  the  Discobolus  reposing ;  the  bas-relief 
known  by  the  name  of  the  Sacrifice ;  the  throne  of  Sa« 
turn  ;  and  the  Tripod  of  Apollo.  It  is  remarked  by  Dr 
Clarke,  that  while  the  works  executed  in  Parian  marble 
remain  perfect,  those  which  were  finished  in  Pentelican 
marble  have  been  decomposed,  and  sometimes  exhibit  a 
surface  as  earthy  and  as  rude  as  common  limestone. 
This  is  principally  owing  to  veins  of  extraneous  sub- 
stances which  intersect  the  Pentelican  quarries,  and  which 

appear 

*  aarke's  Travcte,  voL  iii. 
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appear  more  or  less  in  all  the  works  executed  in  thif 
kind  of  stone. 

3.  Greek  While  Marble^ — Marmo  Greco  of  Italian  ar- 
tists. Its  colour  is  snow-white ;  is  fine  granular ;  and  is 
rather  harder  than  the  other  white  marbles ;  hence  it 
takes  a  higher  polish.  This  is  one  of  those  varieties, 
which,  being  found  near  the  river  Coralus  in  Phrygia, 
was  called  Corallilic  or  Carallic  Marble  hj  the  ancients. 
The  Greek  marble  was  obtained  from  several  islands  of 
the  Archipelago,  such  as  IScio,  Samos,  &c. 

4.  While  Marble  of  Lunij  on  the  coast  of  Tuscany. 
It  is  of  a  snow-white  colour,  small  grantilar,  and  very- 
compact  ;  it  takes  a  fine  polish,  and  may  be  employed 
for  the  most  delicate  work  :  hence  it  is  said  to  have  been 
preferred  by  the  Grecian  sculptors,  both  to  the  Parian 
and  Pentelic  marbles.  It  is  the  general  opinion  of  mi- 
neralogists, that  the  Belvidere  Apollo  is  of  Luni  marble ; 
but  the  Roman  sculptors  look  upon  it  as  Greek  marble  *. 
The  Antinous  of  the  Capitol,  preserved  in  the  Royal 
Museum  in  Paris,  is  also  of  this  marble. 

6.  While  Marble  of  Carrara. — It  is  of  a  beautiful  white 
colour,  but  is  often  traversed  by  grey  veins,  so  that  it  is 
difficult  to  procure  middle-sized  pieces  without  them. 
It  is  not  so  subject  to  turn  yellow  as  the  Parian.  This 
marble,  which  is  almost  the  only  one  in  use  by  modem 
sculptors,  was  also  quarried  and  wrought  by  the  ancients. 
Its  quarries  are  said  to  have  been  opened  in  the  time  of 
Julius  Csesar.  In  the  centre  of  the  blocks  of  marble^ 
beautiful  rock-crystals  are  found,  which  are  called  Car-^ 
rara  Diamonds. 

6.  White 


«  Dr  Ctorke  np  it  is  of  Parian  marble.   Vid,  Travels,  voL  iii* 
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B.  While  Marble  of  Mount  Ifymettus  in  Greece.— 
Irhis  marble  has  a  greater  intermixture  of  grej  than  any 
of  the  varieties  already  mentioned.  The  statue  of  Me- 
leager  in  the  flojal  Museum  iii  Paris,  is  of  this  marble. 

7.  Tramtucent  White  Marble^ — Marmo  etatuario  of 
the  Italians.^-'This  marble  much  resembles  that  of  Paros, 
but  differs  from  it  in  being  more  translucent.  There 
are  at  Venice,  and  in  sereral  other  towns  in  Lombardj, 
columns  and  altars  of  this  marble,  the  quarries  of  which 
are  unknown. 

8.  Flexible  White  Marlle. — This  is  a  fine  granular^ 
grejish^white  coloured  marble,  which  is  flexible  in  a  con- 
dderaUe  degree.  It  was  dug  up  in  the  feod  of  Mandra- 
gone.  In  the  Borghese  Palace  in  Bcmie,  there  ar^  five 
or  six  tables  of  it; 

These  are  the  chief  white  marbles  which  the  ancients 
used  for  the  purposes  of  architecture  and  sculpture. 

9.  Red  antique  Marble, — Rosso  antieo  of  th^  Italians, 
-^Mgyphm  of  the  aneientt.— This  marble,  according  to 
antiquaries,  is  of  a  deep  blood-red  colour,  here  and  there 
traversed  hj  white  veins^  and,  if  closely  inspected,  ap- 
pears to  be  sprinkled  over  with  minute  white  dots,  as  if 
it  were  strewed  with  si^d.  The  Egyptian  Antinous  in 
the  Royal  Museum  in  Paris,  is  of  this  marble.  But  the 
most  highly  prized  variety  of  antique  red  marble,  is  that 
of  a  very  deep  red,  without  veins,  such  as  is  seen  in  the 
Indian  Bacchus  in  the  same  Museum.  The  white  points, 
which  are  nerer  wanting  in  the  true  red  antique  marble^ 
distinguish  it  from  others  of  the  same  colour.  It  is  not 
known  from  whence  the  ancients  obtained  this  marble : 
the  conjecture  is,  that  it  was  brought  from  fegypt. 

10.  Green  antique  Marbky-^Vetie  antieo  of  the  Ita- 
lians.— ^This  beautiful  marble  is  an  indeterminate  mix- 
ture of  white  marble  and  green  serpentine.    It  was  known 

Vet.  IL  K  to 
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to  the  ancienb  under  the  name  Marmor  Spartum  or  Li- 
cedafiionium, 

11.  Yellow  antique  Marble^ — Gidllo  anitco  a(  the  Ita- 
liani. — This  marble  is  of  a  yellowish-brown,  sometimes 
inclining  to  a  cream-yellow  colour,  and  is  either  of  an 
uniform  colour,  or  marked  with  black  or  deep  yellow- 
coloured  rings.  It  is  found  only  in  small  detached  pieces, 
and  in  antique  inlaid-work.     The  Sienna  marble  is  a  good 

Substitute  for  it. 

12.  Antique  Cipolin  Marble. — Cipolin  is  a  name  given 
to  all  such  white  marbles  as  are  mariced  with  gteen^o- 
loured  zones,  caused  by  talc  or  chlorite.  It  was  much 
used  by  the  ancients.  It  takes  a  line  polish,  but- its  greai 
coloured  stripes  always  remain  dull,  and  are  that  part  of 
the  marble  which  first  decomposes,  when  exposed  to  the 
open  air.  There  are  modem  Cipolins  as  fine  as  that 
used  by  the  ancients. 

13.  AfricSan  breccia  Marble j — Antique  African  Breccia. 
—It  has  a  black  ground,  in  which  are  Imbedded  frag- 
ments or  portions  of  a  greyish-wbite,  of  a  deep  red,  or  of 
a  purple  wine  colour.  This  is  said  to  be  one  of  the  most 
beautiful  marbles^  hitherto  found,  and  has  a  superb  effect 
when  accompanied  with  gilt  ornaments.  Its  natire  ]rface 
is  not  known  with  certainty :  it  is  conjectured  to  be 
Africa.  The  pedestal  of  Venus  leaving  the  Bath,  and  a 
large  column,  both  in  the  Royal  Museum  in  Paris,  are 
of  this  marble. 

Scottish  Marbles, 

The  Marbles  of  this  part  of  Great  Britain  have  hitherto 
been  but  little  attended  to,  although  it  is  highly  probable 
that  many  valuable  varieties  occur  in  the  difierent  pri- 
mitive and  transition  districts^    At  present,  we  shall  rest 

satisfied 
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tetisfied  with  enumerating  a  few  of  the  best  known  va- 
rieties. 

1.  Ttree  Marble. — Of  this  marble,  there  are  two  va- 
rieties, viz.  the  Red  and  White. 

a.  Red  Tiree  Marble. — This  is  one  of  the  naost  highly- 
prised  of  the  Scottish  marbles.  Its  colours  are  red»  of 
various  tints,  such  as  rose-red,  and  flesh-red  ;  also  reddish- 
white  :  its  lustre  is  glimmering ;  and  the  fracture  is  mi- 
nute foliated,  accompanied  with  splintery.  It  is  very 
faintly  translucent,  or  only  highly  translucent  on  the 
edges.  It  is  always  intermixed  with  different  other  ear- 
thy minerals,  that  add  to  its  beauty,  and  give  it  a  pecu- 
liar appearance.  The  most  frequent  of  the  imbedded 
nunerals  is  common  hornblende ;  the  others  are  pale 
green  sahlite,  blackish-brown  mica,  and  green  chlorite. 
In  some  varieties,  the  hornblende  is  so  abundant,  that  at 
first  .<tight  they  might  be  confounded  with  syenite :  in 
others,  where  nearly  the  whole  mass  is  of  hornblende,  it 
would  be  considered  as  a  variety  of  hornblende  rock. 

b.  White  Tiree  Marble. — Its  colours  are  greyish-white 
imi  bhiisfa-white :  it  contains  scales  of  mica,  and  crystal^ 
or  grains  of  common  hornblende  ^  which  latter,  when 
minutely  diffused,  give  the  niarbie  a  green  or  yellowish- 
green  colour,  and  when  very  intimately  combined  with 
the  mass,  form  beautiful  *yeUo wish-green  spots. 

2.  lond  Marblc-^lts  colours  are  greyish-white  and 
snow-white.  Its  lustre  is  glimmering,  and  fracture  mi- 
nute foliated,  combined  with  splintery.  It  is  harder  than 
most  of  the  other  marbles.  It  is  an  intimate  mixture  of 
limestone  and  tremolite;  for  if' we  immerse  it  in  an  acid, 
the  carbonate  of  lime  will  be  dissolved,  and  the  fibres  of 
tremolite  remain  unaltered.  It  is  sometimes  intermixed 
with  steatite,  which  gives  it  a  green  or  yellow  colour,  in 
spots.  These  yellow  or  green  coloured  portions  receive 
K  2  a 
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a  considerable  polish,  and  have  been  erroneously  described 
as  nephritic  stone,  and  are  known  also  under  the  name 
of  lona  or  Icolmlcill  Pebbles.  The  marble  itself  does  not 
receive  a  high  polish  :  this,  with  its  great  hardness,  have 
brought  it  into  disrepute  with  artists. 

3.  Skye  Marble. — In  the  Island  of  Skye,  in  the  pro- 
perty of  Lord  Macdonald,  there  are  several  varieties  of 
marble,  deserving  of  notice.  One  variety  is  of  a  greyish 
inclining  to  snow-white  colour;  another  greyish- white, 
veined  with  ash-grey  ;  and  a  third  is  ash-grey,  or  pale 
bluish-grey,  veined  with  lemon-yellow  or  siskin-green  *. 

4.  AasjfrU. — The  following  varieties  of  marble  found  in 
Sutherland,  have  been  introduced  into  commerce  by  Mr 
Joplin  of  Gateshead. 

a.  White  marble,  which  acquires  a  smooth  surface  on 
the  polisher,  but  remains  of  a  dead  hue,  like  the  marble 
of  lona:  hence  its  uses  as  an  ornamental  marble  are 
much  circumscribed. 

b.  White  mottled  with  grey,  and  capable  of  receiving 
a  high  polish,  and  is  not  deficient  in  beauty. 

c.  Grey  coloured,  and  highly  translucent  and  crystal- 
line, and  capable  of  being  ^applied  to  the  purposes  of  or- 
nament in  sepulchral  sculpture. 

d.  Dove-coloured,  compact,  translucent,  and  receivings 
a  good  polish. 

f.  Pure  white,  and 'translucent,  and  capable  of  being 
used  in  plain  ornaments,  but  too  translucent  for  sculp- 
ture. 

.  f.  White,  with  irregular  yellow  marks,  from  being 
^intermixed  with  serpentine.     It  is  very  compact. 

g.  White^ariety,  with  layers  of  slate-spar. 

5.  (?fai 


*  Idiiienlogy  of  Soottiah  Isles,  toL  iL 
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&  Glen  Tilt  Marble,-^!  am  informed  that  the  lime« 
stone  of  Glen  Tilt,  first  mentioned  bj  Dr  Macknight, 
in  his  description  of  that  valley  *,  has  of  late  attract* 
ed  the  notice  of  the  Duke  of  Athole,  through  the 
suggestion  of  Dr  Macculloch.  The  marbles  are  white 
and  grey,  and  veined  or  spotted  with  yellow  or  green  : 
they  vary  in  the  size  of  the  grain  or  concretion,  and  al- 
so in  the  degree  and  kind  of  polish  they  receive.  As 
soon  as  the  superficial  and  decayed  portions  of  the  rock 
are  reinoved,  it  will  be  seen  how  far  the  marble  or  lime- 
stone will  answer  for  the  arts. 

6.  Marble  of  Balltchulish, — Thi^  marble  is  of  a  grey  or 
white  colour,  and  is  very  compact.  It  may  be  raised  in 
blocks  of  considerable  size. 

7.  jBoync  Marble. — Its  colours  are  grey  or  white^  and 
it  receives  a  pretty  good  polish. 

8.  Blairgowrie  Marble. — Mr  Williams,  in  his  Natural 
History  of  the  Mineral  Kingdom,  mentions  a  beautiful 
saline  marble*  of  a  pure  white  colour,  which  occurs  near 
Blairgowrie  in  Perthshire,  not  far  from  the  road  side* 
According  to  him,  it  may  be  raised  in  blocks  and  slabs, 
perfectly  free  of  blemishes,  and  in  every  respect  fit  to  be 
employed  in  statuary  and  ornamental  architecture. 

9.  Glenavon  Marbk^^As  of  a  white  colour,  and  the 
concretions  are  large  granular.  It  is  mentioned  by  Wil- 
liams as  a  valuable  marble  ;  but  he  adds,*]  that  its  situa- 
tion is  remote,  and  difRcult  of  access. 

English  Marbles. 

Hitherto  but  few  marbles  of  gramilar  foliated  lime- 
stone have  been  quarried  in  England ;  the  greater  number 

K3  of 

*^  Wtrnerum  Memoirf,  vtL  L  p.  862. 
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of  varieties  belonging  to  the  floetz  limestone.  One  of  the 
most  remarkable  of  the  English  marbles  of  the  present 
class,  is  that  of  Anglesea,  named  Mona  Marble j  which  is  not 
unlike  the  Verde  Antico.  Its  colours  are  greenish-black, 
leek-green,  and  sometimes  purple,  irregularly  blended 
with  white ;  but  they  are  not  always  seen  together  in  the 
same  piece.  The  white  part  is  limestone:  the  green 
shades  are  said  to  be  owing  to  serpentine  and  asbestus. 
The  Black  Marbles  found  in  England,  are  varieties  of 
Lvcullite. 

Irish,  Marbles, 

The  Black  Marbles  of  Ireland,  now  so  generally  used 
by  architects,  are  Lucullites.  In  the  county  of  Water- 
ford,  different  kinds  of  marble  are  known  ;  as  at  Toreen, 
a  fine  variegated  sort,  of  various  colours,  viz.  chesnut- 
brown,  white,  yellow,  and  blue,  and  which  takes  a  good 
polbh :  a  grey  marble,  beautifully  clouded  with  white, 
susceptible  of  a  good  polish,  has  been  found  near  Kil- 
crump,  in  the  parish  of  Whitechurch,  in  the  same  coun- 
ty. At  Loughlougher,  in  the  county  of  Tipperary,  a 
fine  purple  marble  is  found,  which,  when  polished,  is  said 
to  be  beautiful.  .  Smith  describes  several  variegated 
marbles  in  tlie  county  of  Cork ;  but  whether  these,  and 
others  now  enumerated  as  Irish  marbles,  are  granular 
limestone,  I  cannot  discover,  as  I  have  neither  met  with 
good  descriptions  of  them,  nor  seen  any  specimens.  Thus, 
he  mentions  one  with  a  purplish  ground,  and  white  veins 
and  spots,  found  at  Churchtown:  a  bluish  and  white 
marble  from  the  s«ne  place ;  and  several  fine  ash-colour- 
ed varieties,  as  that  of  Castle  Hyde,  &c.  The  county  of 
Kerry  affords  several  variegated  marbles,  such  as  that 
found  near  Tralee.     Marble  of  various  colours  is  found 

in 
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in  the  same  couDty,  in  the  islands  near  Dunkerron,  in 
the  river  Eenmare ;  some  are  purple  and  white,  inter- 
mixed with  yellow  spots ;  and  some  beautiful  specimens 
have  been  seen^  of  a  purple  colour,  veined  w^ith  dark 
green. 

French  Marbles  *. 

A  great  many  different  kinds  of  marble  are  quarried 
in  the  different  Departments  of  the  kingdom  of  France, 
and  of  these  we  shall  mention  the  following. 

1.  Grioiie  Marbk. — Its  colour  is  deep  brown,  with 
blood-red  oval  spots,  produced  by  shells.  This  marble 
bas  obtained  its  name  from  its  brownish  colour,  being 
similar  to  that  of  a  variety  of  cherries,  likewise  called 
grtotle ;  but  it  also  sometimes  contains  large  white  veins, 
which  traverse  the  other  spots,  and  which,  as  destroying 
the  harmony  of  the  other  tints,  are  considered  as  a  de- 
fect. Some  of  the  ornaments  of  the  Triumphal  Arch  of 
the  Carousel,  are  made  of  griotte  ;  which  is  now  much 
employed  in  the  decoration  of  public  monuments,  and  of 
splendid  furniture.  It  is  sold  at  about  200  francs  the 
cubic  foot.     It  is  found  in  the  Department  of  Herault. 

2.  Marble  of  Languedoc^  or  of  St  Deaume, — It  is  of  a 
bright  red  colour,  and  is  marked  with  white  and  grey 
zones,  formed  by  madrepores.  The  eight  columns  which 
adorn  the  triumphal  arch  in  the  Carousel  at  Paris,  are  of 
this  marble.  The  quarries  are  at  St  Beaume,  in  the  De- 
partment of  Aude., 

K  4  3  Campan 


*  At  I  have  not  seen  all  the  varieties  of  foreign  marble  now  to  be  cto- 
tcribed,  I  cannot  pretend  to  say  with  certakitj  that  the  whole  of  them  be- 
long to  the  Granular  Foliated  Limestone.  The  detodptions  are  from  Bnurd^s 
Treatise  an  Precious  Stones. 
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3.  Campan  Marble. — This  is  a  mixture  of  granular  fo- 
liated limestone  and  a  green  talcky  mineral,  which  forms 
▼eins  on  its  surface.  There  are  three  varieties  of  Campan, 
which,  however,  are  often  united  in  the  same  piece  2  the 
first,  called  Green  Campan^  is  of  a  pale  sea-green  colour, 
and  exhibits  on  its  surface  lines  of  a  much  deeper  green, 
and  forming  a  kind  of  net-work  i    the  second,  called 
Isabel  Campany  is  of  a  delicate  rose-colopr,  aqd,  like  the 
first,  is  furnished  with  undulating  veins  of  green  talc ; 
the  third  variety,  the  Red  Campan^  is  of  a  deep  red  co- 
lour, with  veins  of  a  still  deeper  red,  and  in  some  de- 
gree resembles  parts  of  the  griotte.     In  order  to  form  a 
correct  idea  of  the  Campan  m^ble,  properly  speaking, 
we  must  imagine  that  these  three  varieties  are  united,  so 
as  to  form  large  stripes,  from  a  few  inches,  to  two,  three, 
or  even  six  feet  broad,  which  produce  a  very  grand  an4 
|)leasing  effect,  when  viewed  in  large  masses.    When, 
therefore,  the  Campan  marble  can  be  employed  in  the 
large  way,  it  may  be  looked  ppon  as  one  of  great  beauty 
and  splendour.     It  should  not,  however,  be  exposed  to 
the  weather,  since,  by  so  doing,  the  talcose  substance 
exfoliates,  ai^d  leaves)  hollow  spaces,  which  render  its 
surface  uneven  and  rough ;    but  it  answers  extremely 
well  in  the  interior  of  buildings,  for  chimney-pieces,  slaba 
for  tables,  &c.     There  are  immense  quarries  of  this  va- 
luable marble  at  Campan,  near  Bagnere,  in  the  High 
Pyrenees. 

4.  Sarencolin  Mavble — It  exhibits  on  its  surface  large 
straight  zones,  and  angular  spots,  of  a  yellow  or  blood- 
red  colour,  so  that  at  first  view  it  bears  some  resemblance 
to  the  marble  called  Sicilian.  The  finer  varieties  hav^ 
become  very  scarce.  It  is  fopnd  at  Sarenpolin,  in  the 
High  Pyrenees. 

5.  Breccia 
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5.  Breccia  Marble  of  tic  Pyrenew.— One  vwicty  con- 
tains, in  a  brownish-red  basis,  blac^,  P^Jf  ^^  red, 
middle-sized  spots.  It  admits  a  good  polish*  Another 
Tarietj  has  an  orange- jellow  coloured  basis,  containing 
small  fragments  of  a  snow-white  colour.  Both  varieties 
are  found  in  the  High  Pyrenees. 

Italian  Marbles. 

1.  Sienna  Marhle,  or  Brocatello  di  Siena.^^lt  has  §k 
yellowish^  colour,  and  disposed  in  large  irregular  qpots^ 
surrounded  with  veins  of  blubh-red,  passing  sometimes 
into  purple.  It  is  by  no  means  uncommon  in  Sienna. 
At  Montarenti,  two  leagues  from  Sienna,  another  yellow 
marble  is  found,  which  is  traversed  by  black  and  purplish^ 
black  veins.  This  is  frequently  employed  throughout 
Italy. 

2.  Mandelato  Jfari/e.— It  is  a  light  red  marble,  with 
yellowish-white  spots,  found  at  Lugezzana  in  the  Ve- 
ronese. Another  variety,  bearing  the  same  name,  oc- 
curs  at  Freosa.  They  are  both  employed  for  columns, 
and  various  other  works. 

3.  Green  Marble  of  jF/orcwce.— It  i«  of  a  green  colour^ 
which  it  owes  to  an  intermixture  of  steatite. 

4.  Verdi  di  Prado  Marble. — It  is  a  green  marble,  mark-» 
ed  with  dark  green  spots,  having  greater  intensity  than 
the  base  or  ground.  It  is  found  near  the  little  town  of 
Prado  in  Tuscany. 

6.  Eovigo  Marble. — It  is  of  a  white  colour,  but  is  in- 
ferior in  quality  to  those  of  Carrara  and  Genoa.  It  is 
found  at  Padua. 

6.  Luni  JfflrWe.— It  is  of  a  white  colour,  with  red- 
coloured  spots  and  dots.  It  is  found  at  Luni,  on  the 
wast  of  Juscany. 

7.  Venetian 
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n'ute  black^veins,  is  found  in  Meguera  in  Valencia,  and 
much  used  in  Spain  for  tables.  The  mountains  of  Gui« 
puscoa  afford  a  red  marble,  vetned  with  grej,  and  doielj 
resembling  that  of  Sarencolin. 

3.  Tortosa  Marblc'^Its  basis  or  ground  is  violet,  and 
it  is  spotted  with  bright  yellow. 

4.  Grenada  Mirifc.— It  is  of  a  green  colour,  and  very 
much  resembles  the  Verde  Antico.  It  is  found  at  Ore- 
nada« 

5.  SpoMxsh  Brocalello  Marble. — This  is  a  well  known 
and  very  beautiful  variety  of  marble. 

6.  Breccia  Afari/e.-— Several  beautiful  varieties  of  this 
marble  occur  in  Spain.  At  Riela  in  Arragon,  there  is  a 
beautiful  breccia  marble,  composed  of  angular  portions  or 
fragments  of  a  black  marble,  imbedded  in  a  reddish-yellow 
base.  The  breccia  marble  of  Old  Castile  is  of  a  bright 
red,  dotted  with  yellow  and  black,  and  incloses  middle- 
sized  fragments  of  a  pale  yellow,  brick-red,  deep  brown, 
and  blackish-grey. 

Portuguese  Marbles, 

Few  marbles  have  hitherto  been  discovered  in  Portu- 
gal,  and  none  of  them  equal  in  beauty  the  finer  varieties 
foifnd  in  Spain. 

SwUs  Marbles. 

Granular  foliated  limestone  occurs  abundantly  in  Swit- 
zerland, but  it  has  not  hitherto  been  much  used  as  a 
marble. 

German  Marbles. 

Germany  abounds  in  marbles,  and  affords  many  varie* 
ties,  remarkable  either  for  their  beauty  or  singularity. 
They  are  quarried  in  great  quantity,  and  carried  to  dif- 
ferent 
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ferent  parts  of  t&at  vast  country,  or  are  exported  inta 
the  neighbouring  states.  The  varieties  are  so  numerous, 
that  we  cannot,  in  the  very  brief  view  we  are  now  taking, 
pretend  to  notice  even  the  more  remarkable  of  them, 
but  must  refer,  for  the  particular  descriptions,  to  the 
economical  department  of  thb  work. 

liorwegian  MarbU$, 

Norway  is  poor  in  marbles,  almost  the  only  quarry  of 
this  stone  being  that  of  GiUebeck,  in  the  district  of 
Christiania. 

Swediih  Marbles*. 

Sweden  does  not  afford  many  kinds  of  marble,  and 
none  of  them  are  eminently  distinguished  for  the  beauty 
of  their  appearance.  The  principal  marble  is  that  of 
Fagernech,  which  is  white,  with  veins  of  green  talc. 

Russian  and  Siberian  Marbles. 

The  vast  Empire  of  Russia  affords  a  great  ma^y  dif- 
ferent kinds  of  marble.  Georgi,  in  his  Description  of 
the  Russian  ^Empire,  numerates  white,  grey,  green, 
blue,  yellow,  and  red  varieties ;  and  Patrin  has  gwen 
the  following  account  of  the  Siberian  marbles.  **  The 
Uralian  Mountains  furnish  the  inest  and  most  variegated 
marbles.  The  greater  part  is  taken  front  the  neighbour- 
hood of  Catharinenburg,  where  they  are  wrought,  and 
from  thence  transported  into  Russia,  particularly  to  Pe- 
tersburgh.  The  late  Empress  caused  an  immense  palace 
to  be  built  in  her  capital  for  Orloff,  her  favourite,  which 
is  entirely  coated  with  these  fine  marbles,  both  inside  and 
outside.  The  Empress  biillt  the  church  of  Isaac  with 
tlie  ^am^  marbles^  on  a  vast  space,  near  the  statue  of 

Peter 
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Peter  the  Great.""  Patrin  found  no  white  statuary  marbic 
in  the  Uralian  Mountains;  but  in  that  part  of  the  Altain 
Mountains  which  is  traversed  by  the  river  Irtish,  he  in 
two  places  saw  enormous  rocks  of  marble,  perfectly  white 
and  pure,  from  which  blocks  might  be  hewn. 

Asiatic  MarhUs. 

At  present  we  are  very  imperfectly  acquainted  with 
the  marbles  of  Asia. 

Shaw  mentions  a  red  marble  from  Mount  Sinai :  Rus^ 
sell,  in  his  Natural  History  of  Aleppo,  gives  an  imper- 
fect account  of  the  marbles  of  Syria  ;  and  some  Persian 
marbles  are  noticed  by  Chardin.  Mr  Morier,  in  his 
Journey  through  Persia,  mentions  a  very  beautiful  marble^ 
under  the  name  Marble  of  Tabriz^  and  informs  us,  that 
the  tomb  of  the  celebrated  Persian  poet  Hafitz  is  con- 
structed with  it,  and  that  the  wainscotting  of  the  principal 
i^oom  of  the  Hafl-ten,  near  Schiraz,  is  likewise  of  this 
marble.  Its  colours  are  described  as  light  green,  with 
veins,  sometimes  of  red,  sometimes  of  blue,  and  it  has 
great  translucency.  It  is  cut  in  large  slabs ;  for  Mr  Morier 
?:aw  some  that  measured  nine  feet  in  length,  and  five  feet 
in  breadth.  He  says,  that  it  is  not  procured  near  the 
city  of  Tabriz,  or  taken  from  a  quarry,  feut  is  said  to  be 
rather  a  petrifaction,  found  in  large  quantities,  and  in: 
immense  blocks,  on  the  borders  of  the  Lake  Shahee, 
near  the  town  of  Meraugheh.  If  it  is  a  mere  calcareous^ 
deposition,  formed  in  the  way  of  calcareous-alabaster  or 
calc-sinter,  it  must  be  considered,  not  as  marble,  but  a 
variety  of  that  mineral. 

The  marbles  of  Hindostan,  Siam,  and  China,  are  al- 
most unknown  to  us.  Authors  speak  of  a  quarry  of 
white  marble  in  the  neighbourhood  of  Pekin ;  and  of  m 
similar  marble  in  the  vicinity  of  the  capital  of  Siam. 

African 
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African  Marbles. 

No  account  has  hitherto  been  published  of  the  marbles 
of  thb  quarter  of  the  globe. 

American  MarlUt. 

A  good  many  diiTerent  marbles  have  been  discovered 
in  the  United  States.  The  principal  quarries  are  at 
Stockbridge  and  Lanesborough,  Massaclmssets :  in  Ver- 
mont and  Pennsylvania :  in  New- York ;  and  in  Virginia^ 
According  to  Professor  Hall,  as  mentioned  by  Mr  Koe- 
nig,  marble  has  been  found  in  many  places  on  the 
west  side  of  the  Green  Mountains  in-  VermoQt*  ^  Ji  few 
years  since,  a  valuable  qufirry  was  opened  in  Middl^urg, 
a  town  situated  on  Otter  Creek,  eleven  miles  above  Ver- 
genues.  The  marble  is  of  difTer^nlj  ooloufs  in  diiTerent 
parts  of  the  bed.  The  principal  colour,  however,  is 
Muish-grey.  It  takes  a  good  polish,  and  is  iilk  general 
free  of  admixture  of  any  substance  that  might  affect  its 
polish. 

We  know€ven  less  of  the  marbles  of  South  America 
than  of  North  America.  Almost  the  only  accounts  we 
possess,  are  those  of  Molina,  in  his  History  of  Chilis 
from  which  it  appears,  that  a  very  considerable  number 
of  different  varieties,  both  of  simple  and  variegated 
marbles,  occurs  in  that  country,  and  amongst  these  is  the 
white  statuary  marble. 


Second 
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Second  Kind. 

Calcareous-Spar,  or  Calc-Spar. 
Kalkspath,  Werner. 

Spathum,  Watt.  t.  i.  p.  14^4 — Korniger  Kalkstein,  Tar.  Wid. 
8.  427* — Common  Spar^  Kirw.  vol.  i.  p.  86. — Kalkapath, 
Etiner,  b.  ii.  8.  941.  Id.  Emm.  b.i.  8.456. — Spatho  calcareo^ 
Nap.  p.  341.— -Calcaire  cristallis^^  Lam.  t.  i.  p.  ig. — Chaux 
carbonate  cristallis^^  Hauy,  t.  ii.  p.  127.— Le  Spath  calcaire. 
Brock,  t.  i.  p.  536. — Spathiger  Kalkstein^  Reust,  b.  ii.  2. 
a.  284.— Kalkspath,  Lud.  b.i.  s.  149.  Id.  Smck.  ir  th.  8.600. 
Grossbl'ittricher  Kalkstein^  Bert.  s.  90. — Kalkspath,  Mohs, 
h.  ii.  8.31.  Id.  Hab.  s.  76.— Chaux  carbonat^e,  Lucas,  p.  3» 
— Gemeiner  spathiger  Kalkstein^  Leonkard,  TabeL  s.  33— 
Chaux  carbonate  pure  spathique,  Brong.  t.  L  p.  189. — 
Chaux  carbonat^e^  Brard,  p.  26. — Ealkgpath,  Haus.  s.  125. 
— Spathiger  Kalkstein^  Karsien,  Tabel.  8.  50. — Crystallised 
Carbonate  of  Lime,  Kid,  vol.  i.  p.  50. — Chaux  carbonatee;^ 
Haujf,  TabL  p.  2. — Kalkspath,  Lenz,  b.  ii.  s.  742. — Geform- 
ter  Kalk,  Oken,  b.i.  s.  408. — Calcareous-Spar,  Aikin,  p.  139^ 

External  Characters. 

Its  most  frequent  colour  is  white,  of  which  the  follow-^ 
ing  varieties  oecur,  tub.  reddish,  snow,  greyish,  greenish^ 
and  yellowish  white.  From  reddish* white,  it  passes  oa 
the  one  side  into  pearl-grey,  brick-red,  flesh-red,  rose-red^ 
and  brownish-red  ;  and  on  the  other  side  info  pale  violet* 
blue :  from  greyish-white,  it  passes  into  smoke-grey,  ash-r 
grey,  yellowish-grey,  and  greenish-grey :  from  greenish-* 
grey,  it  passes  into  apple,  asparagus,  olive,  and  leek  green : 
from  yellowbh-grey,  it  passes  into  a  colour  intermediate 
between  wax  and  ochre  yellow,  and  into  honey-yellow  ^ 
and  from  honey-yellow^  into  yellowi*h-brown,  and  grey* 
]8h-black» 

Tbr- 
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The  white-coloured  transparent  varieties  are  often  iri- 
descent. 

It  occurs  massive,  disseminated^  and  very  frequently 
crystallised.  Its  suite  of  crystals  forms  a  circle^  in  which 
the  figures  can  be  brought  under  three  divisions,  and  the 
last  figure  of  the  last  division,  joins  with  the  first  figure 
of  the  first  division,  and  these  all  pass  into  each  other. 
The  divisions  are  the  following : 

1.  Acute  six- sided  Pyramid* 

2.  Six-sided  Prism. 

3.  Three-sided  Pyramid, 

1.  Six-sided  Pyramid  *. 

When  perfect,  it  is  always  acute,  and  two  and  two  la- 
teral planes  meet  under  obtuser  angles  than  the  others. 

It  is  generally  obliquely  streaked,  but  the  streaks  run 
firom  the  acute  towards  the  obtuse  edges. 

It  occurs, 

A.  Single. 

B.  Double.  The  lateral  planes  of  the  one,  set  ob- 
liquely on  the  lateral  planes  of  the  other,  so  that 
the  edge  of  the  common  base  forms  a  zig-zag 
line. 

T*hese  pyramicls  occur,  either  perfect^  or  in  the  follow- 
ihg  varieties : 

1.  The  apex  acuminated  with  three  planes,  which 
are  set  on,  the  obtuse  lateral  edges.  These  are  pa- 
rallel with  the  cleavage. 

2.  The  apes  flatly  acuminated  with  three  convei^ 
faces,  which  are  set  on  the  acute  lateral  edges. 
The  convexity  is  in  the  direction  of  the  axis  of 
the  double  pyramid. 

Vol.  II.  L  3.  Double 


*  The  primitive  form  is  an  oblique  rhomboidal  prifiDi  the  alternate  Ia« 
««ral  edges  of  which  are  1050  5'  and  7io  55'. 
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5.  The  apex  flatlj  attimuiated  with  six  phwes,  whiqh 
are  set  on  the  lateral  planes. 

4.  The  angles  on  the  common  base  of  the  double  py- 
ramid truncated^  thus  forming  a  transition  into  the 
six-sided  prism. 

6.  The  acute  lateral  edges  of  the  double  pyramid 
sometimes  truncated. 

6.  Twin-crystal. 

The  double  six*sided  pyramids  a[qiarently  pushed  into 

each  other,  in  the  direction  of  their  length,  ii\ 

which  they  are  either 

(1)  f/ncAan^d  in  position,  when  the  acute  edges 
rest  on  the  obtuse  edges ;  or  they  are 

(2.)  Tumid  around  one-sixth  of  their  periphery,  so 
that  obtuse  edges  are  set  on  obtuse  edges,  and 
acute  edges  on  acute  edges ;  and  the  alternate 
angles  on  the  common  base  have  broken  reen- 
tering angles. 

7.  Aggregated  in  single  rows,  so  that  there  is  formed 
either  an  acute  double,  or  a  single  four-sided  py- 
ramid. 

II.  Six-sided  Prism. 

It  is  equiangular,  but  generally  with  alternate  broad 
and  narrow  lateral  planes.  It  originates  from  the  pyra- 
mid N^  4. ;  and  hence  it  presents  the  following  varieties: 

1.  The  six-sided  prism,  acutely  acummated  with  six 
planes,  of  which  two  and  two  meet  under  obtuse 
angles,  and  each  is  set  obliquely  on  the  lateral 
edges. 

2.  The  preceding  figure,  in  which  the  six*planed  acu- 
mination   is  again  flatly  acuminated  with   three 

planes. 
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planes,  which  are  set  on  the  obtuse  lateral  edges  of 
the  six-p]aned  acumination. 
S.  When  the  planes  of  the  three-planed  acumination 
.  increase  so  much  that  those  of  the  six-planed  acu- 
mination disappear,  a  six-sided  prism  is  formed, 
flatly  acuminated  with  three  planes,  which  are  set 
on  the  alternate  lateral  planes  in  an  unconform- 
able position. 

4.  In  some  rare  instances,  the  three-planed  acumina- 
tion is  acute.  In  general,  the  angle  of  the  acumi- 
nation varies  much  in  magritude.  When  the  prism 
becomes  very  low,  there  is  formed  a  double  three - 
sided  pyramid,  which  must  vary  in  its  summit . 
angle,  according  as  the  acumination  is  flat  or  acute. 
These  prisms  arc  often  pyramidally  aggregatecl. 

5.  The  six-sided  prism^  acuminated  with  six  planes^ 
is  often  truncated  on  the  apices :  when  these  trun- 
cating planes  increase  very  much  in  magnitude^ 
a  six-sided  prism  is  formed,  in  which  the  angles  are 
more  or  less  deeply  trilncated. 

6.  When  the  prism  becomes  very  low,  it  may  be  view- 
as  an  equiangular  six-sided  table,  which  is  some- 
times aggregated  in  a  rose-like  form. 

7.  Sometimes  the  six-sided  prism  is  truncated  on  the 
lateral  edges. 

•  111.   Thret^ndcd  Pyramid. 

It  originates  from  the  prism  N®  4.  and  has  frequently 
temains  of  the  prism  on  the  common  basis.  It  is  gene- 
rally double,  and  the  lateral  planes  of  the  one  are  set  on 
the  lateral  edges  of  the  other :  Sometimes  also  single ;  and 
tve  meet  with  nearly  all  the  varieties  that  occur  in  the 
L  S  acuminations 
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•cuminations  of  the  prism,  because  it  originates  from  iL 
The  varieties  are  the  following. 

1.  Flat  double  three-sided  pyramid,  often  aggregated 
in  rows,  or  in  the  pyramidal  form.  When  the  py- 
ramids are  aggregated  in  a  straight  direction,  there 
is  formed  a  six-sided  prism,  flatly  acuminated  with 
three  planes,  which  are  set  in  an  unconformable 
position  on  the  lateral  edges. 

2.  The  same  pyramid,  deeply  truncated  on  the  apices. 
From  this  originates  the  six-sided  table,  in  which, 
the  terminal  planes  are  set  alternately  oblique  oa 
the  lateral  planes. 

3.  The  double  three-sided  pyramid  sometimes  be- 
comes rather  acute,  and  approaches  to  the  cube  ; 

'  generally  the  two  angles  on  tlie  extremities  of  the 
axis  of  the  double  pyramid  are  truncated. 

4.  Very  acute  double  three-sided  pyramid :  when  tb€^ 
two  apices  of  the  double  pyramid  are  so  deeply  trun- 
cated that  the  truncating  planes  meet  the  higher 
angles  of  the  common  basis,  an  octahedron  is  form- 
ed. 

5.  The  acute  single  and  double  three-sided  pyramid, 
with  convex  faces.  These  sometimes  exhibit  di- 
vided planes,  and  give  rise  to  the  six-sided  pyramid 
of  the  first  division. 

It  would  extend  this  description  too  mudh,  were  we  to 
attempt  to  give  an  account  of  every  variety  of  form  ex- 
hibited by  these  crystals ;  and  besides,  we*  have  already 
enumerated  the  principal  ones. 

The  crystals  occur  of  various  magnitudes,  as  large, 
small,  and  very  smalL 

Externally  it  alternates  from  splendent  to  glimmering : 
internally  it  alternates  from  smooth  and  specular-splen- 
dent to  fining. 

The 
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The  lustre  is  generally  vitreous,  which,  however,  in 
some  varieties,  inclines  to  resinous,  in  others  to  pearly. 

The  fracture  is  perfect  foliated,  with  a  threefold  equi- 
angular cleavage ;  the  folia  meet  under  oblique  anglesT, 
and  are  generally  straight,  but*  occasionally  curved.  A 
concealed  foliated  fracture  is  to  be  observed,  in  which 
there  is  a  threefold  cleavage,  running  towards  the  acute 
angles  of  the  rhomboidal  fragments,  and  thus  dividing 
them  into  obtuse  angular  three-sided  pyramidal  fragments. 
In  the  Iceland  spar,  a  perfect  conchoidal  fracture  is 
sometimes  to  be  observed. 

The  massive  varieties  occur  in  distinct  concretions, 
which  are  oflen  large  and  coarse,  but  seldom  small  gra- 
nular; also  in  thick  and  thin  wedge-shaped  prismatic 
concretions. 

The  fragments  are  rhomboidal. 

It  occurs  transparent,  semi-transparent,  and  occasion- 
dly  only  translucent.     It  refracts  double  •. 

It  is  semi-hard  ;  it  scratches  gypsum,  but  is  scratched 
by  fluor-spar. 

It  is  brittle,  and  very  easily  frangible. 

Specific  gravity,  2.715. 

Chemical  Characters. 

It  is  infusible  before  the  blowpipe,  but  becomes  caus- 
tic, losing  by  complete  calcination  about  43  per  cent.  ; 
effervesces  violently  with  acids. 

L  3  Consituent 


*  The  double  refracting  power  of  calcareous-ipar  was  Srtt  obsenred  hy 
£rannu8  Bartholiib 
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Constituent  Parts, 


Iceland 

Iceland 

Iceland 

From  An- 

Spar. 

Spar. 

Spar. 

dreasberg. 

Lime,            -             56.15 

55.50 

56.50 

55.9S02 

Carbonic  Add,            43.70 

44.00 

4aoo 

43.5635 

Water, 

a50 

0.50 

0.1000 

Oxide  of  Manganese, 

with  trace  of  Iron,     0. 1 5 

100.00 

a3562 

100.00 

100.00 

100.0000 

Stromyer,  Gilljert's  Annalen 

PkiUps,  Phil. 

J9iecAo/«,Gehl. 

Stnmyer,  Gil- 

for 1813,  p.  217. 

Mag.xiv.290. 

Journ.iv.412. 

bert's  An.  for 

1813,  p.  217. 

Geognostic  Situation, 

It  never  occurs  in  mountain-masses,  but  venigenous  in 
almost  every  rock,  from  granite  to  the  newest  floetz  for- 
mation. The  oldest  formation  of  this  mineral  b  that  in 
Veins,  where  it  is  accompanied  with  felspar,  rock-crystal, 
probably  also  with  epidote,  sphene,  and  chlorite.  It 
occurs  also  in  beds,  along  with  augite,  hornblende,  gar- 
net, and  magnetic  ironstone ;  and  frequently  in  veina 
in  different  metalliferous  formations.  Thus,  it  is  asso- 
ciated with  nearly  all  the  metallic  minerals  contained  in 
gneiss,  mica-slate,  clay-slate,  syenite,  porphyry;  sel- 
domer  in  granite,  more  frequently,  again,  in  grey-wacke, 
and  along  with  cobalt  and  copper  ores  in  the  oldest  floetz 
limestone.  Veins,  almost  entirely  composed  of  calca- 
reous-spar, abound  in  the  newest  limestone  formations  ; 
and  it  is  a  common  mineral,  either  in  veins,  or  in  cotem- 
poraneous  masses,  in  the  various  rocks  of  the  floetz-trap 
series. 


Geographic  Situation. 

This  mineral  is  so  common  in  every  country,  as  to 
render  any  account  of  its  geographic  distribution  unne- 
cessary^. 
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ccssarjr.  It  maj,  however,  be  remftrked^  tbat  it  occurs 
Tciy  abundantly  in  Fifesbire,  wbere  it  occasionallj  ap- 
pears in  amygdaloldal  masses,  several  feet  square.  It  is 
probable,  that  the  beautifnl  variety  of  calcareous-spar 
named  Iceland  spar^  from  the  country  where  it  is  found, 
occurs  in  amygdaloidal  rocks,  because  it  is  there  asso« 
cUted  with  zeolite  *. 


Third  Svbspecies. 

Fibrous  Limestone,  or  Satin-Spar. 

Gemeiner  Fasriger  Ealkstein,  Werner. 

Pierre  calcaire  fibreuse.  Brock,  t.  i.  p.  B^Q. — Gemeiner  Fas- 
riger lLn\ksX£m,  Retiss,  b.  ii.  2.  s.  304.  Id.  Mohs,  b.  ii.  s.  85. 
Id.  Leonhard,  Tabel.  s.  S4. — Cham^  caibonatee  fibreuse, 
Brong,  t.  i.  p.  218. — Fasriger  Kalkstein,  Karsten,  Tabel. 
s.  50. — Satin-spar^  Kid,  vol.  i.  p.  49. — Chaux  carbonat^e  fi- 
breuse-conjointe,  Hauy,  Tabl.  p.  8. — Gemeiner  Fasriger  Kalk- 
stein^ Lenz,  h.  ii.  s.  750. — Fibrous  Carbonate  of  Lime^  Aikin, 
f.  140. 

External  Characters. 

Its  colours  are  greyish,  reddish,  and*  yellowish-white^ 
It  occurs  massive. 

Its  lustre  is  glistening  or  shining,  and  pearly. 
The  fracture  is  parallel,  sometimes  coarse,  sometimes 
ilelicate,  and  occasionally  undulated  fibrous. 
The  fragments  are  splintery. 
It  is  feebly  translucent. 

L4  It 


*  The  purest  and  most  heautiful  Iceland-spar»  is  found  in  Iceland,  on 
the  easft  side  of  the  island,  near  the  harbour  of  Bodefiord,  where  it  is  nid 
<•  form  a  mass  fourteen  fbet  Uuckr 
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It  is  semi-hard ;  harder  than  calc-sinter. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  2.70,  Pepys. 

Conatituent  Parts* 
.Lime,  -  -  60.8 

Carbonic  acid,  •  47.6 

98.4 
Pepys,  in  Eid'^s  Min.  vol.  i. 
p.  49. 
Stromjer  says  that  fibrous  limestone  contains  some  per 
cents,  of  gypsum. 

Geognosttc  and  Oeographic  Situations. 

It  occurs  in  thin  layers  in  clay-slate  at  Aldstone  Moor 
in  Cumberland :  in  layers  and  veins  in  the  middle  district 
of  Scotland,  as  in  Fifeshire. 

Uses. 

It  is  sometimes  cut  into  necklaces,  crosses,  apd  other 
ornamental  articles. 


Fourth  Subspecies. 
CalcSinter*. 

This  subspecies  is  divided  into  two  kinds,  viz.  Fibrous 
Calc-Sinter,  and  Lamellar  Calc-Sinter. 

First 


*  This  is  the  Alabaster  of  the  ancients,  and  is  by  the  modems  named 
€akwre<m»  AUibtuier,  to  distinguish  it  from  another  mineral,  gypsimi,  ifhich 
they  name  Gifpttwt  Alabattcr, 
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First  Kind. 

Fibrous  Calc-Sinter. 

Kalk-sinter,  Werner. 

Sintricher  fasriger  Kalkstein^  Reuss,  b.  ii.  2.  s.  306.— Kalksin- 
ter^  Lud.  b.i.  8. 150.  Id.  Suck.  U  th.  8.  6l8.  Id.  Bert.  s.  93. 
Id.  Mqhs,  h.  ii.  s.  86.  Id.  Hob.  s.  78. — Fasriger  Kalksinter^ 
Leonhard,  Tabel.  s.  34. — Sintriger  Kalkstein^  Karsten,  Tabd. 
8.  50. — Cbaux  carbonate  concretiopn^e^  Houy,  TabL  p.  4.— 
Sintricher  Kalkstein^  Lenz,  b«  ii.  s.  751. 

External  Characters^ 

Its  most  common  colour  is  white,  of  which  it  presents  I 
the  following  varieties :  snow»  greyish,  greenish,  and 
yellowish  white.  The  yellowish-white  passes  into  wax, 
honey,  and  wine  yellow,  and  yellowish-brown.  It  occurs 
also  sbkin^  pistachio,  asparagus,  mountain,  and  verdigris 
green ;  which  latter  passes  into  sky-blue.  Sometimes  it 
is  flesh-red,  peach-blossom-red,  and  reddish-brown.  It 
is  occasionally  spotted,  and  striped. 

It  occurs  massive,  and  in  many  different  particular 
external  shai>es,  as  in  crusts,  reniform,  botryoidal,  tube- 
rose, stalactitic,  and  tubiform  *. 

The  surface  is  generally  dull  and  rough,  often  drusy, 
seldom  smooth,  and  glimmering,  passing  into  glistening. 

Internally  it  is  glimmering,  or  glistening  and  pearly. 

The  fracture  is  scopiform,  or  stellular  fibrous,  and 
sometimes  uneven,  passing  into  splintery. 

The 


*  Very  rarely,  the  longish  external  shapes  are  termkiate^  with  a  three- 
pided  pyramid. 
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The  fragments  are  indeterminate  angular,  splintery, 
or  wedge-shaped. 

It  very  often  occurs  in  lamellar  concretions,  which  are 
either  straight,  or  fortification-wise  hent,  or  are  conceo- 
tric :  seldom  large  and  coarse  granular. 

It  is  more  or  less  translucent. 

It  is  semi-hard,  inclining  to  soft. 

It  is  brittle. 

It  is  very  easily  frangible. 

It  is  not  particularly  heavy ;  inclining  to  light* 


Constituent  Parts. 

Lime, 

• 

• 

56.0 

Carbonic  Acid, 

. 

43.0 

Water, 

• 

• 

1.0 

100.0 

Bucholz,  in 

Geblen's 

Journal, 

b. 

iv.  s.  423. 

Geognostic  and  Geographic  Situations, 
It  is  found  encrusting  the  roofs,  walls,  and  floors  of 
caves,  particularly  those  situated  in  limestone  rocks. 

Second  Kind. 

Lamellar  Calc-Sinter. 

Schaaliger  Kalkstein,  Karsten. 

Schaaliger  Kalkstein,  Reuss,  b.  ii.  2.  s,  SOQ.  Id.  Karsten,  Tabd. 
8.  50.    Id.  Lenz,  b.  ii.  s.  734. 

External  Characters. 
Its  colours  are  snow-white,  yellowish-white,  greenish - 
white,  and  cream-yellow. 

It 
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It  occurs  in  thick  stalactitic,  tubular,  and  claviform 
masses,  which  have  a  rough  surface. 

Internally  it  is  splendent  or  shining,  and  pearly. 

The  fracture  is  foliated,  frequently  inclining  to  broad 
radiated. 

The  fragments  are  indeterminate  angular. 

It  occurs  in  lamellar  concretions. 

It  is  translucent. 

It  is  soft  inclining  to  semi-hard. 

Cottsiituent  Parts. 
It  is  a  nearly  pure  Carbonate  of  Lime. 

Geognostic  and  Geographic  Sittiattont. 

This  mineral  is  generally  associated  with  the  fibrous 
calc-sinter.  Both  minerals  are  formed  from  water  holding 
carbonate  of  lime  in  solution.  Nothing  is  more  common 
than  the  presence  of  carbonic  acid  in  water ;  and  when 
a  superabundance  of  this  acid  is  present,  the  acid  is  ca- 
pable of  holding  in  solution  a  portion  of  carbonate  of 
lime ;  but  the  carbonic  acid  makes  its  escape,  and  thus 
deprives  the  water  of  its  solvent  power,  when  the  solu- 
tion comes  to  be  agitated,  or  exposed  to  the  atmosphere, 
or  to  a  change  of  temperature.  Water  thus  impregnated 
with  carbonate  of  lime,  oozes  slowly  through  rocks  of 
any  kind,  until  it  reaches  the  walls  and  roofs  of  cave^ : 
there  some  time  elapses  before  a  drop  of  sufiicient  size  to 
fall  by  its  own  weight  is  formed,  and  in  this  interval 
some  of  the  calcareous  particles  are  separated  from  the 
water,  owing  to  the  escape  of  tlie  carbonic  acid,  and  ad- 
here to  the  roof.  In  this  manner,  successive  particles 
are  separated,  and  attached  to  each  other,  until  a  stalac- 
tite is  formed.  If  the  percolation  of  the  water  contain- 
ing 
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ing  calcareous  particles  is  too  rapid  to  allow  time  for  the 
formation  of  a  stalactite,  the  earthj  matter  is  deposited 
from  it  after  it  has  fallen  from  the  roof  upon  the  floor  of 
the  cave ;  and  in  this  case,  the  deposition  is  called  a  sta- 
lagmite.  In  some  cases,  the  separation  of  the  calcareous 
matter  takes  place  both  at  the  roof  and  on  the  floor  of 
the  cave ;  and  in  the  course  of  time,  the  substance  of 
each  deposition  increasing,  they  both  meet,  and  form 
pillars,  often  of  great  magnitude,  and  that  appear  destined 
to  support  the  roof  of  the  cave.  Water  charged  with 
calcareous  earth  also  oozes  through  the  walls  of  these 
caves,  and  deposites  in  them  a  crust  of  cak-sinter,  of  va- 
rious forms ;  so  that  in  this  manner  the  whole  comes  to 
be  encrusted  with  calcareous  matter ;  and  if  the  infiltra- 
tion continues,  the  cave  in  the  process  of  time  is  entirely 
filled  up. 

Caves  of  this  kind  occur  in  almost  every  country. 
Maccallister's  Cave,  in  the  island  of  Skyc,  and  those  in 
the  limestone  hills  of  Derbyshire,  are  the  most  striking 
appearances  of  this  kind  hitherto  observed  in  Scotland 
and  England.  But  the  most  celebrated  stalactitic  cave, 
is  that  of  Antiparos  in  the  Archipelago,  and  which  has 
been  particularly  described  by  Tournefort.  Similar  caves 
occur  in  Germany,  France,  Switzerland,  and  Spain,  in 
the  United  States  of  America,  and  other  countries. 

Italy,  which  is  so  rich  in  fine  marble,  is  not  less  so  in 
beautiful  calc-sinter  or  calcareous  alabaster :  the  territory 
of  Volterra  in  Tuscany,  alone,  furnishes  no  fewer  than 
twenty  different  varieties.  Sicily  is  also  abundant  in  calc- 
sinter  ;  and  of  these,  the  rose-coloured  variety  of  Tra- 
pani  is  much  admired. 

Spain  is  next  to  Italy  the  most  productive  country  of 
calcareous  alabaster.    The  envu*ons  of  Granada  and  Ma- 
laga 
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kga  are  partkularlj  remarkable  for  the  beautiful  rarletiet 
of  this  mineral  which  they  afibrd. 

Persia  also  abounds  in  highly  prized  varieties  of  calca- 
reous alabaster. 

Calc-sinter  or  Calcareous  Alabaster,  is  used  for  the 
same  purposes  as  marble,  and  is  cut  into  tables,  columns^ 
vaseS)  drapery  for  marble  figures,  and  sometimes  also  into 
statues.  It  was  also  used  by  the  ancients  in  the  manufac- 
ture of  their  unguentary  vases.  A  vessel  of  this  kind  itt 
mentioned  in  the  S6tfa  chapter  of  Matthew^s  Gospel,  where 
it  is  said,  ^*  There  came  unto  him  a  woman,  having  an 
cdaboHtr  box  of  precious  ointment."^  The  most  beautiful 
calcareous  alabasters,  those  used  by  the  ancients,  are  con<# 
jectured  to  have  been  brought  from  the  mountains  of  the 
Thebaid,  situated  between  the  Nile  and  the  Red  Sea^ 
near  the  city  of  Alabastron.  In  the  National  Museunt 
in  Paris,  there  is  a  colossal  figure  of  an  Egyptian  deity^ 
cut  in  this  rare  kind  of  alabaster.  Many  different  varie- 
ties of  this  mineral  are  describedTby  authors :  the  follow- 
ing are  enumerated  by  Brard. 

I.  Alabaster  of  One  Colour, 

1.  Antique  white  Calcareous  Alabaster. — This  variety  ii 
very  rare :  it  is  now  only  found  amongst  the  ruins  of 
ancient  monuni^ents,  and  particularly  at  Ortee,  not  far 
from  Rome  ;  but  we  are  ignorant  of  the  place  from 
whence  the  ancients  procured  it. 

2.  Yellowish'whitey  inclining  to  rose^  or  Or  ient-at  Alaha^ 
ter. — The  Egyptian  statue  already  mentioned,  is  made 
of  this  beautiful  variety  of  alabaster.  It  is  supposed  that 
the  EgyptiaHs  procured  it  from  Upper  Egypt ;  but  the 

same 
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same  rariety  is  found  at  present  in  the  vicinity  of  Alicant 
and  Valencia  in  Spain,  and  of  Trapani  in  Sicily. 

3.  Alabaster  of  Sienna.^^lis  colour  is  honey-yellowj 
and  it  is  nearly  transparent.  A  similar  variety  is  found 
in  the  island  of  Malta,  of  which  statues  of  considerable 
size  are  made. 

II.  Striped  Alabaster, — Onyx  Marble  of  the  Ancients* 

The  ancients  procured  these  alabasters  from  the  moun- 
tains  of  Arabia,  and  also  from  several  dbtricts  in  Grer« 
many. 

1.  Striped  Alabaster  from  Malaga. — Two  leagues  from 
Malaga,  there  is  a  care  filled  with  wax-yellow  alabas- 
ter, which,  when  cut  perpendicularly,  appears  agreeably 
striped  with  two  different  yellow  tints ;  but  when  cut  in 
another  direction,  it  only  presents  large  irregular  spots.* 
The  Palace  of  Madrid  is  ornamented  with  this  alabas- 
ter. 

2.  Alalaster  from  Montreal  in  Sicily. — ^This  variety  itf 
marked  with  bright  red  and  yellow  stripes. 

3.  Alabaster  from  Caputo  in  Sicily. — It  is  marked  with 
yellow  and  white  stripes. 

4.  Alabaster  from  Mount  Pellegrino, — The  stripes  are 
narrow,  and  of  two  colours ;  the  one  yellow,  the  other 
extremely  deep  black. 

5.  Maltese  Alabaster. — Several  varieties  of  alabaster 
are  quarried  in  Malta :  amongst  others,  one  exhibits 
wax-yellow  and  white  stripes,  and  another  black,  brown, 
and  white  stripes. 

III.  Spotted  Alabaster. 

These  spots  are  often  produced  by  the  manner  in  which 
the  stone  is  cut.  There  are  two  very  rich  columns  of 
this  variety,  in  what  used  to  be  called  the  Hall  of  the 

Emperor^ 
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Smperor,  in  the  National  Museum  in  Jfam.  They  wer6 
discovered  in  the  year  1780,  amidst  the  ruins  of  the  aii« 
cienl  eity  of  Gabli,  four  leagues  from  Rome. 

Observations* 

i.  Some  varieties  of  calc-sinter  are  so  (lorous,  as  to  al« 
low  water  to  percolate  through  them,  and  are  on  that  ac- 
count used  as  filtering-stones. 

2.  At  the  springs  of  St  Philtppi  in  Tuscany,  moulds  of 
different  kinds  are  suspended  on  the  walls  of  the  basins 
into  which  the  calcareous  water  of  these  springs  falls : 
after  a  certain  period,  these  moulds  are  removed,  covered 
with  a  very  solid  incrustation  of  white  and  very  fine  calc- 
sinter,  which  is  easily  separated  from  the  moulds,  and 
is  found  to  present  excellent  impressions  of  the  moulds^ 
whatever  they  are.  It  is  said  tliat  vases,  and  even  t^ta- 
tues,  are  formed  in  the  above  manner  from  calcareous^ 
springs,  near  Guanca-Velica  in  Peru. 

3.  Some  of  the  great  caves  in  limestone  countries,  ai:c 
formed  by  masses  of  limestone  irregularly  heaped  on  each 
other,  and  connected  together  by  means  of  calc-sinter. 

4.  Authors  differ  as  to  the  derivation  of  the  word 
Alabaster,  It  does  not  appear  to  have  originated  from 
albus,  as  some  pretend,  because  the  white  varieties  were 
rare,  and  it  was  the  yellow  kinds  that  were  most  highly 
prized  by  the  ancients :  others  are  of  opuiion,  and  it  is 
the  most  plausible  one,  that  it  is  derived  from  the  Greek 
word  «A«/3«5-^dr,  which  is  by  some  derived  fiom  «  neg.  and 
>utf4fistmf  or  AflftjSKir,  to  holdy  because  the  vessels  made  cf  this 
mineral  were  without  handles,  and  very  smooth,  and  were 
therefore  difficult  to  lay  hold  of.  Vessels  used  for  hold- 
ing ointment  or  perfume,  were  made  of  this  stone,  and  were 
named  Alahaslron.  Afterwards,  the  na'.uc  clabastcon  was 
applied  to  ointment  vessels   me.de  of  other  substances. 

Thns^ 
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Thus,  in  Theocritus,  Idyll,  xv.  lin.  114.  we  hare  %^v^ 
akctfimv^a,  golden  alabasira.  Raphelius  remarki,  on  Ma^ 
thew  xxvi.  7.,  that  Herodotus^  among  the  presents  sent 
by  Cambyses  to  the  King  of  ^Gthiopia,  mentions  fw^ 
siXm/Ur^»f;  and  Cicero,  Academ.  lib.  u.  speaks  of  ^<  alabas* 
trum  unguenti  plenum.^  Mat.  zxvi.  7. ;  Mark  xiv.  3.  ; 
Luke  yH.  37. 


Fifth  Subspecies* 

Tufaceous  Limestone,  or  Calc-Tuflf  *^ 

Kalk-Tuff,  Werner. 

TufF  Kalkstein^  Reuss,  b.  ii.  2.  s.  314.— KalktuC  Lud.  b.  u 
s.  157.  Id.  Suck,  ir  th.  s.  623.  Id.  Mohs,  b.  il  s.  105.  Id. 
Leonhard,  Tabel.  s.  34. — Tuffartiger  Kalkstein,  Karslenj 
Tabel.  s.  50.-*Calcareous  Tufa^  Kid,  vol.  i.  p.  24. — ChauX 
carbonate  concretionn^  incrustante^  Haty,  Tabl.  p.  4. — 
Kakhtuff,  Lenz,  b.  ii.  s.  755.— Taffa,  Aikin,  p.  141. 

External  Characters* 

Its  colours  are  yellowish-grey,  which  sometimes  ap- 
proaches to  smoke-grey ;  also  ash-grey,  and  ochre-yellow ; 
and  sometimes  spotted  brown  and  yellow. 

It  occurs  massive,  perforated,  ramose,  spongy,  tubu- 
lar, claviform,  botryoidal,  globular,  cellular,  and  in  crusts ; 
inclosing  vegetable  stems  and  leaves  ;  also  bones  of  ani- 
mals, as  of  elephants  and  rhinoceroses,  and  land  shells ; 

and 

*  The  term  ftj/a,  appears  to  be  derived  from  the  verb  tv^m,  which,  in 
5t3  original  signification,  i«  appropriate  to  volcanic  productioos,  especially  19 
•ucb  ai  are  of  a  spongy  or  porous  tezture.«*-Jrtd 
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kuA  dsd  with  frequent  impressions  of  leaves,  mosses,  and 
roots. 

Intemially  it  is  dull,  or  verv  faintly  glimmering. 

The  fracture  is  fine  grained  uneven,  inclining  to  earthji 
and  sometimes  splintery. 

The  fragments  are  indeterminate  angular. 

The  globular  variety  is  composed  of  lamellar  distinct 
concretions. 

It  is  opaque^  or  translucent  on  the  edges. 

It  is  sometimes  semi-hard,  sometimes  soft^  and  is  fre* 
quently  soft,  inclining  to  friable. 

It  feels  rough. 

It  is  brittle. 

It  b  easily  frangible. 

It  is  light. 

Constituent  Parts. 
It  is  a  nearly  pure  Carbonate  of  Lime. 

Geognostic  Situation. 
It  occurs  in  beds,  generally  in  the  neighbourhood  of 
lakes  and  rivers ;  also  encrusting  rocks,  and  enveloping 
tnimal  and  vegetable  remains  in  the  vicinity  of  calcareous 
iprings. 

Geographic  Situation. 
.  It  is  a  frequent  mineral  in  the  neighbourhod  of  all  the 
calcareous  springs  in  this  country,  as  in  those  at  Starly 
Bum  in  Fifeshire,  and  other  places  ;  and  on  the  Conti- 
nent of  Europe^  it  is  also  a  frequent  mineral. 

Uses* 

The  hardest  kinds  are  used  for  building-stones,  and 
are  also  burnt  into  qiiicklime.  It  is  sometimes  also  used 
as  a  filtering-stone. 

Vol.  II.  M  Observations. 
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Observati&ns, 
The  substance  called  OsUocolla  or  Beinbruch  bj  th^ 
older  mineralogbtff,  from  its  resemblance  to  a  mass  of 
Agglutinated  bones,  is  nothmg  more  than  a  deposition  of 
calc-tufT,  which  has  taken  place  around  small  bratiche^ 
and  twigs  of  trees. 

Sfixth  Subspecies. 

Pisiform  LimestoDe,  or  Pea- stone. 

Erbsenstein,  Werner. 

1a  pierre  de  Pois,  ou  la  Pisolite,  Brock*  U  i.  p*  555' — ^Erbserw 
•urn,  Lud.  b.  i.  s.  151.  Id.  Suck  ir  th.  s.  6£1.  Id.  Bert. 
&  93.  Id.  Mohs,  b,  ii.  s.  93.  Id.  Hab.  s.  79-— Dichtcr  Kalk- 
sinter,  Leonliard,  Tabel.  s.  34. — Cliaux  carbonate  concre- 
tionn^,  Pisolithe,  Bivng.  t.  i.  p.  213.-»Erbtformiger  I^lk- 
stein,  Karsien,  Tabel.  s.  50.-^Pisolitbu8,  or  Pea-stone,  Kidg' 
vol  L  p.  27- — Chaux  carbonate  concretionn^  globuliform^ 
testacee,  Hat^,  TabL  p»  4^>*>£rb8enstein,  Lenz,  b.  ii.  s.  7i^4. 
Peastone,  Aikkt,  p.  140.^ 

External  Characters. 

Its  most  common  colour  is  yellowish-white,  which 
sometimes  approaches  to  snow-white;  from  yellowish* 
white  it  passes  into  reddish-brown,  and  eren  inclines'  t#^ 
flesh-red. 

It  occurs  massive. 

Internally  it  is  dull,  or  very  feebly  glimmering. 

The  fracture  is  even. 

The  fragments  are  blunt-edged. 

It  is  composed  of  round  granular  concretions,  that  ge- 
nerally lie  in  a  basis  of  calc-sinter :  these  concretions  are 

composed 
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'  imposed  of  very  thin  curved  lamellar  concretions,  which 
generally  include  a  nucleus  of  quartz,  or  of  fragments  of 
felspar,  or  of  granite,  and  very  rarelj  double  six-sided 
pyramids  of  rock-crystal. 

tt  is  opecqae,  or  feebly  translucent  on  the  edges. 

It  is  soft 

It  is  brittle,  and  very  easily  frangibleJ 

It  is  not  particularly  heavy. 

tonstitueni  ParU. 
It  is  Carbonate  6f  Lime,  slightly  coloured  with  iron. 

Geognostic  and  Geographic  SUuaHom* 

it  is  found  in  great  masses  in  the  vicinity  of  (he  Hot 
Springs  at  Carhbad,  in  Bohemia.  According  to  Wer- 
ner, it  is  formed  in  the  following  manner :  Particles  of 
sand  are  rdsed  in  the  water,  by  means  of  air-bubbles, 
and  become  covered  with  calcareous  earth,  which  is  de- 
posited around  them  in  lanlell^  cbncretidns ;  at  length, 
the  globular  concretiohs  thus  formed,  acquire  s6  much 
weight  that  they  fall  down,  and  being  agglutinated,  by 
means  of  calc-slnter,  form  peaston«.  What  renders  this 
explanation  very  probable,  is  the  almost  constant  occur- 
rence of  particles  of  quartz-sand  in  the  centre  of  these 
globular  concretions.  In  some  rare  instances,  the  centre 
of  the  concretions  is  empty.  A  mineral  resembling  pea- 
stone,  occurs  at  the  Baths  of  St  Philippi  in  Tuscany  y 
also  at  Perseheesberg  in  Silesia ;  and  in  Hungary. 

(jst. 

It  is  sometimes  cifi"  into  plates,  for  oman^ental  pur^ 
posed. 

M9  7.  Luculllte. 
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7.  Lucullite. 

This  species  is  divided  into  three  subspecies,  viz.  Qqm^ 
pact  Lucullite^  Prisinatic  LucttUite,  and  Foliated  Luoid-> 
Ute. 

First  Subspecies. 

Compact  LucuUite.  ^  ^    . 

Dichter  liUcullatt,  John. 

hsf^  m£Skm,  WA  t  i.  p.  149— Sraiestone,  Kirtf*  voY.  I  p*  Sg^ 
~9tii^€Ai,  WU.  8.  531.  Id.  Estner',  b.  ir.  s,  102S.  Id. 
Emm.  b.  i.  s.  487«— rPienre  calcaire  puante,  ou  pierre  pnante, 
L9m4 1.  il  p.  58.^*-Cbaux  carbonate  ietide^  Hawf,t.  ii.  p.  1 88. 
—La  pierre  puante,,  Brock,  t.  i.  p.  567* — Gemeiner  l^tink- 
steinj  Reuu,  b.  ii.  2.  s.  S$5.  Id.  Lud.  b.  i.  s.  155.  Id.  Suck. 
Ir  th.  8.  658.  Id.  Bert.  s.  111.  Id.  Mohs,  b.  ii.  s.  126. — 
Gemeiner  Stinkstein,  Leonhard,  Tabel.  s;  S6.-<-Chau]C  car- 
bonate fetide,  Brong.  t.  i.  p.  236. — Gemeiner  Stinkstein, 
Haus.  8.  128.  Id.  Karst.  Tabel.  s.  50. — Swinestone,  Kid, 
vol.  i.  p.  29.— Chaux  carbonat^e  fetide^  Ham/,  Tabl.  p.  6. ;  et 
Chaux  carbonate  bttumihifere^  Id.  p.  6.— -Gemeiner  Stink^ 
stein,  Lenz,  b.  ii.  s.  76^.— Dichter  Stinksteih,  Oken,  ft.  L 
s.  407. — Swinestone,  Aifdn,  p^  14.. 

This  subspecies  is  divided  into  two  kinds,  viz.  Common 
Compact  Lucullite  or  Black  Marble ;  and  Stinkstone. 

Firsf 
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First  Kind. 

Common  Compact  Lucullite,  or  Black  Marble. 

Dicfater  Lucullan ;  Schwarzer  Mannor,  John^  Chemisches  La« 
|>oratorium^  t.  iL  s.  2^7*    Id.  Lenz,  b.  ii.  s.  765. 

External  Characttrs. 

Its  colour  is  greyish-black. 

It  occurs  massive. 

Intemallj  it  is  strongly  glimmering*  inclining  to  glis« 
lening. 

The  fracture  is  fine-grained  uneven^  and  large  con- 
irhoidaL 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  is  opaque. 

It  is  semi-hard. 

It  yields  a  dark  ash-grey  coloured  streak. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity,  3.000,  John. 

When  two  pieces  are  rubbed  against  each  other,  a 
smell  resembling  that  of  sulphureted  hydrogen  is  ex- 
haled, the  intensity  of  which  is  increased  when  we  at 
the  same  time  breathe  on  them. 

Chemical  Characters. 

It  is  infusible  without  addition.  When  exposed  to  a 
high  temperature  in  an  open  crucible,  it  bums  white. 
With  sulphuric  acid,  it  forms  a  black-coloured  mass: 
it  dissolves  in  nitrous  and  muriatic  acids,  but  leaves  an 
insoluble  black-coloured  substance.  During  the  solution 
and  escape  of  the  carbonic  acid,  a  smell  resembling  that 
ctf"  sulphureted  hydrogen  is  evolved. 

M  3  ConatitucM 
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Constituent  Parts. 

Lime,               •            r            - 

53,38 

Carbonic  Acid, 

41.60 

Black  Oxide  of  Carbon, 

0.7$ 

Magnesia,  and  Oxide  of  ManjB^.esje, 

0.1t| 

Oxide  of  Jron, 

P.25 

Silica,                .             .            - 

1.13 

Sulphur,            •            •            . 

0.25 

Totash,  combinations  of  Muriatic  ^xa 

1 

Sulphuric  Acids,  and  Water,. 

2.62 

100.00 
John,  Chem.  ILaborat.  b.  ii.  s.  S40. 

Geognostic  SAuatum. 
The  geogfiostic  relations  of  this  mineral  are  still  but 
little  known  :  it  is  said  to  occur  in  beds  in  transition  an^ 
older  floetz  rocks. 

Oeographic  Situation^ 
Hills  of  this  mineral  occur  in  the  district  of  Assjift  ii| 
Sutherland.  It  is  the  Jssynt  or  Sutherland  Marble  of 
artists  *.  Varieties  of  it  are  met  with  at  Ashford,  Mat- 
lock, and  Monsaldale,  in  Derbyshire :  at  Glkenny ;  ^t 
Crajrleath,  in  the  county  of  Down ;  at  Eilcrump^  in  the 
county  of  Waterford ;  at  Churchtown,  in  the  countj 
of  Cork ;  and  in  the  county  of  Galway,  in  Ireland.  Tho 
black  marbles  of  Dinan  apd  Namur,  in  the  Nether- 
lands, are  pf  the  same  nature.  Faujas  St  Fond  is  saifl 
to  have  discovered  the  old  quarries  qf  this  mineral  work- 
ed by  the  ancieqts,  two  leaj^es  from  Spa,  not  far  from 
AixJa-Chapelle.  ' 

: : : ! -urn 

«  G^Qlo^ical  Tnuuactioiis,  voL  ii.  p,  406|  ¥)9,  410l 
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Uses. 

^he  finer  varieties  of  this  mineral  have  been  highly 
prized,  and  used  as  marble  from  a  very  remote  period. 
It  was  so  much  admired  and  esteemed  by  the  Consul 
LucuUus,  that  he  gave  it  his  name.  Pliny  observes : 
*'  Post  huQC  Lepidum  ferme  quadriennio  L.  Lucullus 
Consul  fuit,  qui  nomen  (ut  apparet  ex  re)  Luculleo  Mar^ 
mori  dedit,  admodum  delectatus  illo,  primusque  Romam 
invexit,  atrum  alioqui,  cum  csetera  maculis  aut  coloribus 
commendentur.  Nascitur  autem  in  Nili  insula,  solum* 
que  hoiiim  marmorum  ab  amatore  nomen  accepit  *.^  It 
is  said  that  Marcus  Scaurus  ornamented  his  palace  with 
columns  thirty-eight  feet  high  of  lucuUite ;  aiid  Ferber 
describes  busts  and  pedestals  of  it  in  the  Capitol,  and  at 
Albani.  The  mausoleum  of  Frederick- William,  father 
of  Frederick  the  Great,  at  Potsdam,  is  of  black  marble. 
The  Chinese  cut  it  into  bars,  and  use  it  along  with  other 
minerals  in  the  construcUon  of  their  musical  instrument 
named  king.  The  Paragont  mentioned  by  Ferber  as  a 
variety  of  black  marble,  is  said  to  be  basalt.  Under  the 
title  Nero  anticoy  the  Italians  include  all  the  fine  antique 
lucullit^s,  which  are  now  very  rare,  and  are  only  to  be 
met  with  in  polished  slabs  or  pieces. 

The  finest  varieties  of  lucullite  met  with  in  trade  in 
this  island,  are  the  black  marbles  of  Sutherlandshire, 
Kilkenny,,  and  Galway. 

Observations. 

1.  It  is  distinguished  from  other  Marbles  and  £me- 
slwies  by  its  deep  black  colour,  the  strong  sulphureous 
smell  it  endts  wb^  rubbed,  and  higher  specific  gravity. 

M  4  2.  It 

^ —  f  > 

#  FOn.  HisU  Nat. 
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2.  It  has  been  confounded  by  Boetius  de  Boot,  and 
Agricola,  with  several  other  minerals,  as  Obsidian,  B%» 
salt,  and  Lydian- stone. 

3.  It  was  first  described  as  as  a  particular  mineral  hy 
Dr  John,  in  the  Memoirs  of  the  Society  of  the  Friendi 
of  Natural  Hbtory  in  Berlin,  and  af^rwards  in  his  y^oi^i^ 
intituled  Chemical  laboratory. 


Second  Kind. 

Stinkstone,  or  Swinestonc. 

Stinkstein,  Werner. , 

External  Characters. 

Its  colours  are  yellowish  and  greyish  white,  smoker 
grey,  ash-grey,  bluish-grey,  and  brownish-grey,  pitch* 
black,  and  cream-yellow,  which  passes  into  wood-brown, 
hair-brown,  yellowish-brown,  liver-brown,  and  blackbh- 
brown. 

It  is  sometimes  dendritic  on  the  surface,  ox  clouded 
with  greyish-black. 

It  occurs  massive,  disseminated  through  gypsum,  in 
plates^  and  in  grains,  which  are  either  perfect  globular^ 
lenticular,  or  amygdaloidal.  The  grains  are  imbedded  in 
a  basis,  which  varies  from  nearly  earthy  to  sparry. 

Internally  it  is  dull  or  glimmering. 

The  fracture  is  sometimes  small  splintery,  sometimes 
imperfect  conchoidal,  and  fine  grained  uneven,  which 
passes  into  earthy,  or  straight  slaty. 

The  fragments  are  indeterminate  angular,  or  slaty. 

It  sometimes  occurs  in  very  small  granular  distinct 
concretions,  and  the  globular  varieties  in  thin  concentric 
]|^inel^ur  concretioQS. 


Digitized  by  CjOOQ IC 


STINKSTONSi  OR  SWINESTONE.  185 

If  is  opaque,  and  only  the  cream-jellow  varied  traost 
lucent  on  the  edge^. 

It  is  semi-hard. 

It  affords  a  greyish-white  coloured  streak ;  and  whe^ 
fiibbed,  emits  the  smell  of  sulphureted  hydrogen  gas. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  variety,  2.750,  slaty  variety  from  Bottendorf, . 

Chemical  Characters. 
Nearly  the  same  as  in  the  preceding  kind. 


CoHslitueiU  ParU. 

From  Bottendorft 

Carbonate  of  Lime, 

148—149.00 

Silica, 

. 

7.00 

Alumina, 

- 

6.2fi 

Oxide  of  Iron, 

• 

^.SO 

Oxide  of  Manganese, 

. 

1.00 

Oxide  of  CarhMi,  a»d 

a  little  Bitnn^, 

0.60 

Lime*, 

- 

1.00 

Sulphur,  Alkali,  Salt, 

Water, 

3.75 

170.00 

John,. Chem.  Laborat  t 

.  ii.  s.  243. 

Geognostic  Situation. 

This  mineral  occurs  in  beds,  in  the  first  floetz  lime- 
stone, and  occasionally  alternates  with  the  first  floetz 
gypsum,  and  with  beds  of  clay.    In  some  places,  the 
strata  are  quite  straight,  in  others  have  a  zig-zag  direc- 
tion 


*  1  have  copied  the  abore  analyiis  firom  Dr  John's  work ;  yet  I  do  not 
see  how  it  is  possible  that  1  part  of  Limo  could  be  diACOvered  along  with 
^f9  of  Carbonate  of  Lime. 
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tion,  or  are  more  or  lest  deqplj  waved,  and  thej  are  ac- 
casionally  disposed  in  a  concentric  manner,  like  the  con* 
centric  lamellar  concretions  of  greenstone.  Some  strata 
contain  angular  pieces  of  stinkstone,  which  at  first  sight 
might  be  taken  for  fragments ;  and  even  whole  beds  oc- 
cur, which  are  composed  throughout  of  angular  portions^ 
either  connected  together  by  means  of  claj,  or  imme- 
diately joined  without  any  basis.  These  various  ap- 
pearances do  not  seem  to  have  been  occasioned  by  any 
mechanical  force  acting  upon  the  strata  afler  their  for- 
mation, but  are  rather  to  be  viewed  as  original  varieties 
of  sljpcture,  which  have  taken  place  during  the  forma- 
tion of  the  strata. 

It  has  been  also  met  with  in  beds  in  shell  limestone^ 
and  ia  the  newer  coal  formation. 

Geographic  Situation. 
It  occurs  in  the  vicinity  of  North  Berwick  in  East 
Lothian,  resting  on  old  red  sandstone ;  and  in  the  parish 
ef  Kirbean  in  Galloway.    On  the  C(Wlinent,  it  is  a  fre- 
quent rock  in  Thuringia  and  Mansfeld. 

Ustss 
In  ancient  timet,  it  was  used  as  a  medicine  in  veteri- 
nary practice :  at  present,  it  !t  principally  employed  as  a 
limestone,  and  when  burnt,  affords  an  excellent  lime» 
both  for  mortar  and  manure*  In  some  districts,  as  in 
Thuringia,  it  is  used  at  a  paving-ttone,  and  also  cut  into 
troughs,  steps  for  stairs^  door-jposts,  and  other  similar 
purposes. 

Ohitroations. 
The  names  Sttnk$t<me  and  Swinestone  given  to  this  mi^ 
neral,  are  from  the  disagreeable  odour  it  emits  when 
pounded  or  rubbed. 

Seconi 
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Second  Subspecies. 

Prisaiatic  LucuUite. 

Stanglkhter  Lucullan,  John. 

Madreporit,  Klaproth,  Beit.  b.  iii.  ••  S72.  Id.  Haty,  t.  iv. 
p.  378.  /<i.  Imcm,  p.  200. — ^Madreporstein,  LeonAanly  Tabd. 
9.  36."r-Cha;ix  ctrbonat^e  Madreporite^  Brang.  t  i.  p.  229-— 
Madreporite^  Brard,  p.  413 — Stanglicher  Anthraconit,  Hims. 
u.  1£8. — Madreporateiii^  Karst.  TabeL  s.  50. — Chaus  car- 
bonj^Ue  l^^icillaire«&scict46e  gris-noiratrc^  Hauy,  Tabl.  p.  5. 
— Stan^chter  Lucullan^  John,  Chem.  Laborat.  b.  ii.«a*  248. 
/J.  JL^fts,  b.  u*  M.  770.-«Staiij^iiger  Sfinksteb,  Ofefi^  b.  i. 
a.  407. 

External  CharaeUre. 

Its  colours  are  grejish-black,  pitch-black,  and  smoke- 
grey. 

It  occon  massive. 

The  external  surface  is  sometimes  delicatdy  longita- 
dinalty  strefiked. 

EzteiTiaUy  it  is  sometifnes  dull,  sometimes  glisteiiing; 
internally  it  is  shining  and  splendent,  and  the  lustre  is 
intermediate  between  vitreous  and  resinous. 

The  fracture  is  minute  add  curved  foliated ;  sometimes 
^t  approaches  to  conchpidal. 

The  fragments  are  indeterminate  angular,  sometimes 
inclining  to  rhomboidal. 

It  occurs  in  slightly  diverging  prismatic  dbtinct  con- 
cretions. 

It  is  translucent  on  the  edges,  or  opaque. 

It  is  8emi*hard. 

It  affords  a  grey-coloured  streak, 

it  is  britUe 

If  is  easily  fraagible. 

When 
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When  rubbed,  it  emits  a  i«trong  smell  of  sulphureted 
hydrogen  gas 

Specific  gravity,  2.653,  2.688,  2.708,  John. 

Chemical  Characters. 
When  pounded  and  boiled  in  water,  it  gives  out  a  he« 
patic  odour,  which  continues  but  tor  a  short  time.  The 
filtratod  v-ater  possesses  weak  alkaline  properties,  and 
contains  a  small  quantity  of  a  muriatic  and  sulphuric 
salt  It  does  not  appear  to  be  affected  by  pure  alkalies. 
It  dissolves  with  effervescence  in  nitrous  and  muriatic 
acids,  and  leaves  behind  a  coalrblack  or  brownish-coloured 
residuum. 


From  Stavern  in 
Norway. 

Carbonic  Acid,    41.50 
Lime,        -         53^37 
Oxide  of  Man- 
ganese, 0.75 
Oxide  of  Iron-,      1.25 
Oxide  of  Carbon,  1.35 
Sulphur,        -      0.25 
Alumina,               1.25 
Silica,         *           1.25 
Alkali,    Alkaline 
Muriate,    Wa- 
ter, Magnesia, 
Srconia,           2.13 


100.00 
John,  Chem.  Laborat. 
b.  iL  g.  246. 


Constituent  Parts. 
From  Greenland. 

Carbonic  Add,      41.53 
Lime,  -        SXOO 

Oxide  of  Manga- 
nese, -        1.00 
Oxide  of  Iron,       0.75 
Oxide  of  Carbon,    1.00 
Sulphur,        -         0.50 
Alumina,        -      0.75 
SiUca,  Alkali,  Al- 
kaline Muriate, 
Water,  1.47 

100-00 
John,  fb.  8.  24a 


From  Garpbytta,  in 
Nericke  in  Sweden. 

Carbonic  Add,  41*75 

Lime,        -      54.00 

Oxide  of  Man- 
ganese, 0.50 

Oxide  of  Iron,     a75 

Brown  Oxide  of 
Carbon,  0.75 

Sulphur,  •Alkali, 
Alkaline  Mu- 
riate and  Sul- 
phate, Water,  2.2^ 


100.00 
Jokn,  ib.  s.  250. 


Gcognostic  and  Geographic  Situations. 

At  Stavem  in  Norway,  it  appears  to  occur  in  transition 
rocks :  in  alum-slate  at  Garphytta  in  Nericke :  in  Green* 
lai)d ;  and  in  the  Bussbachthdl  in  Salzburg. 

ObsenHUio3(t(. 
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Ohaervatidm, 


Thii  mineral^  which  was  first  discovered  hj  Von  MoII^ 
in  the  Russbaclithal  in  Salzburg^,  was  named ,  by  him 
MadreporitCy  on  account  of^  the  resemblance  of  its  pris« 
matic  concretions  to  certain  lithophytes.  It  was  first 
described  by  Schroll,  and  analysed  by  Heim  .\  Accord- 
ing to  Heim,  it  coQ|;ains,  Lime,  63.250,  Alumina,  10.135, 
Silica,  12.600,  Oxide  o^  iron,  1 0.988.  The  same  result 
is  said  to  have  been  obtained  in  the  School  of  Mines  in. 
Paris  -f* ;  but  both  differ  so  much  from  the  analysb  of 
Klaproth,  that  we  do  not  hesitate  ^n  considering  them  as 
erroneous.  The  publication  of  Klaproth^s  chemical  exa- 
mination, induced  Von  Moll  to  name  it  Anthracf»nite^  on 
account  of  the  carbon  which  it  contains  J ;  and  Dr  John, 
from  its  intimate  connection,  both  mineralogical  and 
chemical,  with  Common  Lucullite  and  Stinkstone,  ar« 
ranges  it  in  the  system  along  with  these  minerals. 


Third  Subtptcies. 

,  Foliated  or  Sparry  Lucullite^ 

S[Nithiger  LuciiUiftn,  John. 

Sp'athiger  Lucullan,  John,  Chem.  Laborat.  b.  li.  s.  250.    Icl. 
Lenz,  b.  ii.  s.  772. 

External  Chdracten. 

Its  colours  are  yellowish,  greybh,  and  greenish-white  ? 
also  bluish*grey,  and  greyish  and  velvet  black. 

It 

*  Von  Moll's  Jahrbucfaer  der  Berg  und  HutUnkunde,  liter  Btnd^ 
8.  291.-304. 

t  Hauy,  Trmit^  de  Mineralogie,  t  iv.  p.  378,  379. 

X  Epbon,  der  Berg^  und  HUtU  9.  b.  tt.  linf  «.  S0& 
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It  ocentn  massire,  difaeminated,  and  crjstallised  in 
acute  six-sided  pjnunids. 

Internally  it  alternates  fironi  glimmerinfg  to  shining. 

The  fractui^  is  small  and  minute  foGated^  and  some-* 
times  cfuredf,  sometimes  scalj  fbliafed. 

l!'be  fragments  are  generally  rhombmidat 

It  ocdur^  in  small  and  fine  granular  concretions. 

It  is  translucent,  or  translucent  on  the  edges^ 

It  is  semi-hardy  approaching  to  soft 

It  is  brittle,  and  easily  frangible. 

When  rubbed,  it  emits  an  urinous  smetf. 

Specific  gravity,  2.650,  John. 

Chtmteal  Charatiers. 

They  agree  with  those  of  th^  preceding  subspecies :  inr 
its  solution  in  adds,  there  Remains  a  minute  Uackpcolour- 
ed  residuunib 


CoHstiiuetU  ParU. 

Prom  Oarphjtia. 

From  darphytta. 

Fraoi  Moicso. 

Tranaluoent  variety. 

Black  variety. 

CarbonatcorUme,  96.60 

Carbonate  el  Lime^aoa 

,Carix>nlite  of  Lime,  05.# 

Carbonate  of  Man- 

Carbonate  of  ACan* 

Carbonate  of  Man* 

guatm,  Uagna- 

ganeae»MagnMia 

;    gaaeae.  Magne- 

aia and  Iron,        1.^ 

and  Iron,      -        aS 

sia  and  Iron,          Li 

OiidAoflrom         1.00 

A  trace  of  Carbon, 

Mixture  of  Alum-- 

lAttMf  Ahimina, 

and  of  an  odorous 

-slau,    and   Of 

Carbon,  Silica, 

^nbatanee. 

Iron-pyritee,  aa 

and  Water,          1.00 

100.0 

conatltuentparta,   S.& 

loaoo 

Hitmgtr  and  Aerse- 

100.00 

^ohh  Chem.  Laborat 

Uu9^  in  Afhandlin- 

b.iii.8.9d. 

gar  f  FyiSk   Kend 
oob  MlncnOogi. 

fdMlf.Ib. 

GtQgnosiic' 
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€ret^iio$tic  and  Oeographic  Situatiom. 

It  occurs  in  reins,  and  also  in  small  cotemporaneous 
inasses,  in  a  bed  of  limestone  in  clay-slate,  at  Andreas- 
berg  in  the  Hartz  :  in  veins  of  silver-dre  in  hornblende- 
slate  at  Kongsberg  in  Norway :  also  in  transition  alum- 
tlate  in  larger  and  smaller  elliptical  masses,  the  centre  of 
which  is  of  iron-pyrites,  and  the  periphery  sparry  lucul- 
lite,  at  Andrarum  in  Schonen,  Garphytta  in  Noricktf^ 
And  Christiania  in  Norw ay« 


8.  Marl. 

Mergel,  Werner. 

*t!hia  species  is  divided  into  two  subspecies,  vi2.  Earthy 
Mlurl,  and  Compact  Marl. 

Pirst  Subspeeici. 

Earthy  Marl. 

Mergel  Erde,  Werner. 

Mergcl  Erde,  Wid.  s.  5^3. — Earthy  Marie,  Kirw.  vol.  i.  p,  94.— 

Mergelerde,  Ettner,  b.  ii.  s.  1027.    Id.  Emm.  b.  i.  s.  491. 

Mama  terrosa,  Nap.  p.  S60. — La  Mame  terreuse.  Brock, 
t.  i.  p.  569.— Erdiger  Mergel,  Eeuts,  b.  ii.  2.  s.  SS9 Mer- 
gelerde, Lud.  b.  i.  s.  156.  Id.  Suck.  Ir  th.  a.  6^.  Id.  Bert. 
s.  114.  Id.  Mohs,  b.  ii.  s.  129.— Erdiger  Merge),  Bab.  s.75. 
Id.  Leonhard,  Tabel.  s.  36.  Id  Karst.  Tabel.  s.  50.— Mer- 
gel  Erde,  Ilaus.  s.  127.  Id.  Lenz,  b  iL  s.  777.— Erd  Mer^l, 
Oken,  b.  i.  s.  406. 

External  Characters. 
Its  colours  are  ash-grejr,  pale  smoke-grey,  which  passes 

.  inta 
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into  jeliowish-white,  and  grejish^whitcf.  These  are  the 
colour$  it  exhibits  when  dry :  When  moigty  and  in  its  ori* 
ginal  repository,  its  colours  are  pale  blackish-brown  or 
brownish-black,  also  dark  yellowbh,  hair,  and  wood 
brown  ;  seldomer  dark  ash-grey,  smoke-grey,  or  green- 
iah'grey ;  more  rarely  of  a  colour  intermediate  between 
hair  or  liver  brown  and  yellowish-grey,  which  passes  into 
muddy  cream-yellow. 

It  consists  of  fine  sandy  or  dusty  particles,  which  are 
loosely  cohering. 

It  is  dull  or  feebly  glimmering. 

The  dusty  particles  feel  very  fine,  and  soil. 

It  soils  strongly. 

When  it  is  rather  compact^  it  becomes  shining  in  the' 
streak. 

It  emits  a  strong  urinous  smelL 

Chemical  Characters. 
It  eiferresces  strongly  with  acids. 

Constituent  Parts. 
It  is  said  to  be  composed  of  Lime^  Alumina,  Silica^ 
&hd  Bitumen. — Friesleben. 

Geognostic  and  Geographie  Situations. 

It  occurs  in  beds  in  the  first  and  second  flcetz  limestone 
and  gypsum  formations,  along  with  stinkstone,  in  Thu- 
ringia  and  Mansfeld. 

Observations. 

1.  it  passes  into  Limestone,  Stinkstone^  and  Black 
Clay. 

8.  It  is  sometimes  mixed  with  mica  and  calcareous- 
spar,  also  with  iron-ochre,  and  seldomer  with  pure  elay^ 
quartz,  sand,  gypsum,  and  apbrite. 

3.  Masses. 
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3.  Masses  of  stinkstone  and  limestone,  of  various  sizes 
and  shapes,  occur  in  the  beds  of  marl-earth,  which  at  first 
sight  might  be  confounded  with  fragments,  although, 
when  closely  examined,  they  prove  to  be  of  cotempora^. 
neous  formation  with  it. 


Second  Subspecies* 

Compact  or  Indurated  Marl. 

Verharteter  Mergel,  Werner. 

Verharteter  Mergel,  JVid.  s.  524. — Indurated  Marl,  Kirw.  vol.  i. 
p.  95. — Verharteter  Mergel,  Emm,  b.  i.  s.  493. — Mania  in- 
durita.  Nap.  p.  56l. — La  Mame  endurcie.  Brock,  t.  i.  p.  571. 
— Argile  calcifere,  ou  Mame,  Han^,  t  iv.  p.  445. — Verhar^ 
teter  Merge),  Reuss,  b.  ii.  2.  s.  341.  Id.  Lud.  b.  i.  s.  156. 
Id.  Suck.  Ir  th.  s.  642.  Id.  Bert.  s.  115.  Id.  Mohs,  b.  ii. 
s.  180.  Id.  Hab.  s.  73.  Id.  Leonhard,  Tabcl.  s.  36.  Id. 
Karsl.  Tabel.  s.  50.  Id.  Ilaus.  s.  127.  Id.  Lenz,  b.  ii.  s.  779. 
— Stein  Mergel,  Oken,  b.  i.  s.  407- — Marl,  Aikin,  p.  141. 

Exlemal  Characters. 

Its  colours-  are  yellowish  and  greyish  white  ;  smoke- 
grey,  bluish*grey,  and  greenish-grey ;  greyish-black  ; 
mountain-green,  verdigris-green,  and  asparagus-green  ; 
and  cream-yellow.  Il  is  sometimes  spotted  reddish  and 
brownish  in  the  rents,  and  marked  with  dendritic  deli- 
neations. 

It  occurs  massive,  in  blunt  angular  pieces,  vesicular,  in 
flattened  balls ;  and  frequently  contains  petrifactions  of 
ffehes  and  crabs,  also  gryphites,  belemnites,  chamites, 
pectinites,  ammonites,  terebratulites,  ostracites,  musca- 
lites,  and  mytulites. 

Vol.  II.  N  It 
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It  is  dull,  both  externally  and  internally,  and  only 
glimmering  when  intermixed  with  foreign  parts. 

The  fracture  is  generally  earthy,  which  approaches 
sometimes  to  splintery^  sometimes  to  conchoidal ;  in  the 
great  inclines  to  slaty. 

The  fragments  are  angular  and  blunt-edged,  and  some* 
times  tabular. 

It  is  soft. 

It  is  opaque. 

It  is  brittle. 

It  is  easily  frangible. 

|t  is  not  particularly  heavy. 

Chemical  CharaHers. 

Before  the  blowpipe,  it  intumesces,  and  melts  into  § 
greenbh*black  slag.    It  eflfervesces  briskly  with  adds. 

CimsiitnefU  Part$. 

Carbonate  of  Lime^               -  50 

Snica,            -            -            *  18 

Alumina,                -             -  SS 

Iron  and  Oxide  of  Manganese^  2 

Geognoitk  Situation. 

It  occurs  in  beds  in  the  floetz  limestono  and  coal  for- 
mations ;  also  in  the  new  floetz  formation^  that  rest  up- 
on chalk. 

Geographic  Situation. 

It  frequently  occurs  in  the  coal  formations  in  Scotland 
and  England)  and  in  the  new  fleets  formation  which 
rests  upon  chalk  in  t^e  south  of  England.    On  the  Con-* 

iinent 
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tinent  of  Europe^  it  abounds  in  the  ficetz  limestone  and 
coal  formations ;  and  also  in  the  new  formation  that  rests 
upon  the  chalk  in  diifTerent  parts  of  France,  as  in  the  vi- 
cinity of  Paris. 

Uses. 

Several  different  kinds  of  compact  marl  occur  in  na- 
ture :  these  are  calcareous  marl,  in  which  the  calcareous 
earth  predominates ;  clay  marl,  in  which  the  aluminous 
earth  is  {n  considerable  quantity ;  and  ferruginous  marl, 
in  which  the  mass  contains  a  considerable  intermixture 
of  oxide  of  iron.  This  latter  kind  occurs  in  spheroidal 
concretions,  called  septaria  or  ludi  Htlmontii^  that  vary 
from  a  few  inches  to  a  foot  and  a  half  in  diameter.  When 
broken  in  a  longitudinal  direction,  we  observe  the  inte- 
rior of  the  mass  intersected  by  a  number  of  fissures,  by 
which  it  is  divided  into  more  or  less  regular  prisms,  of 
from  three  to  six  or  more  sides,  the  fissures  being  some^ 
times  empty^  but  oflener  filled  up  with  another  sub- 
stance, which  b  generally  cdcareous-spar.  From  these 
septaria  are  manufactured  that  excellent  material  for 
building  under  water,  known  by  the  name  of  Parker*B 
Cement  *.  The  calcareous  and  aluminous  marls  are  used 
for  improving  particular  kinds  of  land ;  also  for  mortar ; 
in  some  kinds  of  pottery ;  and  in  the  smelting  of  particu- 
lar ores  of  iron. 

N  2  Observations. 


*  These  marty  septaria  abound  in  tbe  Isle  of  Shepejr,  in  the  Medway, 
and  oftem  contain  in  their  interior  globular  ])ortions  of  heavy-i-par,  h;/  ing  ^ 
diverging  fibrous  fracture.  Similar  septaria  occur  in  Derbyshire,  and  in 
the  county  of  Durham,  im  which  lattet*  district,  the  internal  iissures  are 
filled  with  quartz. 
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Observations, 


1 .  All  compact  marls  fall  into  powder  when  exposed 
to  the  air,  but  soipe  more  readily  than  others. 

2.  The  Florende  Marble^  or  Ruin  Marble^  as  it  is  some- 
limes  called^  appears  to  be  a  very  compact  marl,  inclining 
to  compact  limestone.  It  presents  angular  figures  of  a 
yellowish-brown,  on  a  base  of  a  lighter  tint,  and  which 
passes  to  greyish-white.     Seen  at  a  distance,  slabs  of 

'  this  stone  resemble  drawings  done  in  bister.  ^^  One  is 
amused  (says  Brard)  to  observe  in  it  kinds  of  ruins :  there 
it  is  a  Gothic  castle  half  destroyed,  here  it  presents  ruin* 
ed  walls  ;  in  another  place  old  bastions;  and,  what  still 
adds  to  the  illusion,  is,  .that,  in  these  sorts  of  natural 
paintings,  there  exists  a  kind  of  aerial  perspective*^  which 
is  very  sensibly  perceived.  The  lower  part,  or  what 
forms  the  first  plane,  has  a  warm  and  bold  tone ;  the 
second  follows  it,  and  weakens  it  as  it  increases  the  dis- 
tance; the  third  becomes  stiU  fainter;  while  the  upper 
part,  agreeing  with  the  first,  presents  in  the  distance  a 
whitish  zone,  which  terminates  the  horizon,  then  blends 
itself  more  and  more  as  it  rises,  and  at  length  reaches  the 
top,  where  it  forms  sometimes  as  it  were  clouds.  But 
approach  close  to  it,  all  vanishes  immediately,  and  these 
pretended  figures,  which,  at  a  distance,  seemed  so  well 
drawn,  are  converted  into  irregular  marks,  which  pre- 
sent nothing  to  the  eye.^  To  the  same  compact  marl, 
may  be  referred  the  variety  called  Cottam  Marble^  froiQ 
being  found  at  Cottam,  near  Bristol.  It  resembles  ii| 
many  respects  the  Landscape  Marble. 

3.  Sartorius  describes  a  mineral  under  the  name  Leu^ 
iritCi  which  he  considers  to  be  nearly  allied  to  Marl^ 
and  of  which  the  following  are  the  characters  : — Its  co- 
Jours  ar^  dark  greyish-white ;  also  yellowish-white,  and 

Qcbrf» 
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6clire-yellow.  It  occurs  massive.  It  is  dull.  The  frac- 
ture is  uneven,  and  earthy.  The  fragments  are  blunt- 
edged.  It  is  soft,  passing  into  friable.  It  feels  meagre 
and  rough.  It  is  not  particularly  heavy.  When  rubbed 
with  any  body,  it  shines  in  the  dark :  it  even  becomes 
phosphorescent  by  rubbing  with  paper.  Its  phospho- 
rescence is  increased  by  heating.  It  occurs  in  a  bed  on 
the  Leutra^  near  Jena. 


9.  BitUmiftous  Marl-Slate. 

BItuminoser  Mergelschiefer,  Werner, 

fiituminoser  Mergelschiefer,  Wtd.  s.  526. — Bituminous  Marlite, 
'  Kirrv,  vol.  i.  p.  lOS. — Bituminoser  Mergelschiefer,  Estner, 
b.  ii.  s.  10S5.  Id.  Emfi,  b.  i.  s.  49&.-»Schisto  mamo  bitu- 
minoso^  Nap.  p.  S63. — Le  Schiste  mameuse  bitumineux. 
Brock*  t.  i.  p.  574. — Bituminoser  Mergelschiefer,  Retiss, 
b./iL  2,  8.  376.  Id.  Lud.  b.  i.  s.  157.  Id.  Suck.  U  th.  s.  646. 
Id.  Bert.  s.  II6.  Id.  Mohs,  b.  n.  »,  132.  Id.  Hah.  s.  74.  Id. 
Leanhard,  Tabel.  s.  S6.  Id.  Karst.  Tabel.  s.  50.  Id.  Haus. 
B.  127*    Id.  Lem,  b.  ii  s.  786.    /d  Oken,  b.  i.  s.  405. 

External  Character9» 

Its  colour  is  intermediate  between  greyish-black  aiid 
brownish-black. 

It  occurs  massive,  in  v<^hole  beds. 

Its  lustre  is  glimmering,  glistening,  or  shiningf. 

Its  fracture  is  straight  or  curved  slaty. 

The  fragments  we  slaty  in  the  large,  but  indetermi- 
liate  and  rather  sharp  angular  in  the  small. 

It  is  opaque. 

It  is  shining  and  resinous  in  the  streak. 

N3  It 


Digitized  by  CjOOQiC 


198  LIMESTONE  FAMILY. 

It  is  s6!t. 

It  feels  meagre. 

It  is  rather  sectile. 

It  is  easily  frangible. 

It  b  not  particularly  ieavjr. 

Constttvcnt  Parts. 

It  is  said  to  be  a  Carbonate  of  Lime  united  with  AIu^ 
jnina^  Iron,  and  Bitumen. 

Geognosttc  Situation. 

It  occurs  in  tL*e  first  floetz  limestone,  and  generallj 
forms  the  lowest  bed  of  diat  formation.  It  frequently 
contains  ores  of  copper,  particularly  of  copper-pyrites, 
copper  glance,  variegated  copper-ore,  and,  more  rarely^ 
native  copper,  copper  green,  and  azure-copper-ore.  It 
contains  abundance  of  petrified  fishes,  and  these  are  said 
to  be  most  numerous  in  those  situations  where  the  strata 
are  basin-shaped.  Many  attempts  have  been  made  to 
ascertain  the  genera  and  species-of  these  animals,  but 
hitherto  with  but  little  success.  It  would  appear,  that  the 
greater  number  resemble  fresh-wi^er  species,  and  a  &w 
marine  species.  It  also  contains  fossil  remains  of  lizards^ 
shells^  corals,  and  of  cryptogamous  fresh- water  plants. 

Geographic  Situation. 

Europe.^^lt  abounds  in  the  Hartzgebirge ;  also  in 
Magdeburg,  and  Thuringia.  It  is  a  frequent  mineral  in 
Upper  and  Lower  Saxony :  it  occurs  also  in  Francania,. 
Bohemia,  Bavaria,  Silesia,  Suabia,^  Hesse  Cassel,  and 
3witzerland. 

America, — It  is  said  to  occur  in  the  Cordilleras  of 
South  America. 
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Use, 

When  it  is  much  impregnated  with  copper-ore,  it  is 
flamed  coppcr-slaUf  and  is  smelted  as  an  ore  of  copper. 


ie.  Arragonite. 

Arragon,  Werner. 

This  species  is  dlrided  into  three  subspecies,  viz.  Com*- 
inon  Arragonite^  Columnar  Arragonite^  and  Acicular 
Arragonite. 

Firat  Subspecies, 

Cofninon  Artagonitei 

Ckmgiaer  Arragdn,  Werner* 

Arragon-Spao  Kimi,  vol.  L  p.  87. — ^Arragon,  Eslner,  h.  it  ] 
S.  1039.  Id.  Emm,  b.  v.  s.  357.— -L'Arragonite,  Brock,  t  i. 
p.  576.  Id,  Hauy,  t  iv.  p.  357. — Ezcentriscfaer  Kalkstein^ 
Beuss,  b.  ii.  2.  s.  300.  Id,  Lud,  b.  L  s.  158. — Excen- 
trischer  KalksiJBin^  Suck.  Ir  th.  s.  6l5.— Arragon>  Beri, 
8.  97.  Id.  Moks,  b.  ii.  s.  gS. — ^Arragonite,  Lucas,  p,  192.*- 
Exzentrischer  Kalkstein,  Leonkard,  Tabel.  s.  34. — Chaux 
carbonate  Arragonite,  Brong.  t,  i.  pw  221.— Arragonite, 
Brard,  p.  403. — Gemeiner  Arragonit,  Haus,  s.  127.*— Arra- 
gon,  Karsten,  Tabcil.  s.  50. — Arragt)n-Spar,  Kid,  vol.  i.  p.  55* 
— Arragonite,  ifaify,  Tabl.  p.  6. — Gemeiner  Anragon,  Lenzg 
Ik  ii.  s.  787 — ^Arragonite,  Oken,  b.  i.  Ss  404. — ^Arragonite, 
Aikin,  p.  1424 

External  Characters. 

Its  colours  are  greyish  white,  greenish-white^  and  yel- 
N  4  lowisb- 


Digitized  by  CjOOQ IC 


200  Limestone  family. 

lowish-wbite ;  also  pearl-grey ;  pale  mountain-greeii)  an  J 
pale  violet-blue. 

It  occurs  crystallised  in  the  following  figures : 

1.  Perfect  equiangular  six-sided  prism,  either  equi- 
lateral, or  with  two  opposite  sides  broad,  and  four 
smaller  lateral  planes ;  or  two  opposite  sides  nar-* 
row,  and  four  larger  lateral  planes^  Sometimes 
the  prism  is  so  much  compressed  that  it  appeart^ 
like  a  table  *. 

2.  Six-sided  prism,  bevelled  on  the  extremities^  the 
bevelling  planes  set  sometimes  on  the  broader  late-« 
ral  planes,  more  rarely  on  the  edges  formed  by  the 
meeting  of  the  smaller  lateral  planes,  and  the  late- 
ral edges  and  bevelling  edges  are  sometimes  trun- 
cated^ 

3.  Oblique  four-sided  prism,  bevelled  on  the  extre- 
mities, the  bevelling  planes  set  on  the  acute  lateral 
edges,  and  the  bevelling  edge  more  or  less  deeply 
truncated. 

4.  When  the  beveUing  planes  of  the  preceding  figure 
increase  very  much,  an  acute  octahedron  is  formed. 

.  The  crystals  are  middle-sij^ed  and  small;  they  are  ge- 
nerally attached  by  their  terminal  planes,  seldomer  by 
their  lateral  planes ;  sometimes  imbedded,  and  are  to  be 
observed  intersecting  each  other. 

The  lateral  planes  of  the  crystals  are  sometimes  smooth,^ 
more  frequently  more  or  less  deeply  streaked  or  grooved. 
The  terminal  planes  are  seldom  smooth,  generally  uneven 
and  rough,  and  sometimes  also  deeply  notched. 

The 


*  According  to  Bournon,  the  primitive  form  of  this  mineral  is  a  rhom- 
boidal  four-sided  prism,  in  which  the  lateral  planes  meet  under  angldS  of 
UTO  2' and  620  58 . 
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^he  external  lustre  varies  from  dull  to  shining,  and  is 
vitreous :  internally  it  is  shining  and  glistening,  and  vi- 
treous, inclining  to  resinous. 

The  fracture  is  foliated,  with  a  fourfold  cleavage,  in 
which  three  of  the  cleavages  are  parallel  with  the  lateral 
idanes,  and  the  fourth  with  the  terminal  planes. 

The  fragments  are  indeterminate  angular,  and  rather 
^harp-edged. 

It  is  translucent,  passing  into  semi-transparent,  and 
refracts  double. 

It  is  semi-hard :  it  scratches  fluor-spar,  and  even  glass^ 
))ut  with  difficulty. 

It  is  britUe. 

It  Is  easily  frangible. 
'    Specific  gravity,  2.9466,  Hauy.    2.883, 2.928,  Karaien. 
2.9267,  Biot.    2.891,  Wiedtmm.    2.912,  Boumon. 

chemical  Characters. 

If  we  expose  a  small  fragment  to  the  flame  of  a  candle, 
it  almost  immediately  splits  into  white  particles,  which 
are  dispersed  around  the  flame.  I'his  change  takes  place 
principally  with  fragments  of  transparent  dystals,  frag- 
ments of  the  other  varietiies  becoming  merely  white  and 
fnalile.  Fragments  of  calcareous-spar,  when  placed  in  a 
similar  situation,  undergo  no  alteration. 

It  is  completely  soluble,  with  effervescence,  in  the  ni- 
tric and  muriatic  acids. 

Cim8t%tue:nt 
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Constitueni  Parti. 


Lfane,             S$,6 

time,           5«.327 

Ume,            54.^ 

Lime,            ^5 

Garbofkidd;  iL5 

Cvbomadd,  48.045 

Carbon.ackt,  4L5 

CMon.add,  4&t 

^ater«           0.62B 

Water,             3.5 

a5 

Water,             0.8 

loao 

fveiiiit  Anna]. 

SiaiSLThenard,V. 

loao 

JMacAmialaof 

da  Mus.  t.  It. 

BuU.  des  Sdenoea, 

JBHeWt.Gefaleo'e 

PUL    ToL  & 

p.  405* 

deUSoc.  Pb.t.i. 
II.32. 

Jour.  Km.  a.  90. 

^384. 

Prom  Molina  in  Arragon. 

From  Bastana^ 

Carbonate  of  Lime,             64.5757 

Carbonate  of  Lune,             M.8249 

Carbonate  of  Strantian,         9.M6f 

Caibanate  of  Strontian,         i0836 

Hydrate  of  Iron,        -          0i7O6O 

Water  of  OTrtall 

ixatioil,       aSOOO 

with  a  trwe  of  Iron,          aO930 

99.548d 


99.085ii 


Stnmt^t  In  Gilbert*!  Annaleh  6Kt  Pigrtfk,  xrr.  S17.  October  1813. 

GtognoBiic  dnd  Geogfaphic  SitUattont. 

It  occunB  iQ  Spain,  ifnb^ded  m  granular  and  fihrou^ 
gypsum,  along  with  reddish-brown  coloured  ^artz  cryt- 
tals ;  in  trap  rocks  in  Auvergne ;  and  in  similar  rocks  af 
Caupenne  in  the  vicinitj  of  Dax ;  and  at  Bastenes  im 
Beam^  also  in  France^ 

Seamd 
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Second  Subspecies. 

Columnar  Arragonite. 

Stanglicher  Arragon;  Wfrner^ 

Sttnglicher  Arragon^  Haus.  &  127- — Iglit^  Leonhard,  Tabd^ 
s.  3S.-^taiiglicher  Arragon,  Lenz,  b.  ii.  s.  790. 

External  Characters. 

Its  colottit  are  yellowish-white,  yellawisb-grej,  and 
pearl-grey. 

It  occurs  crystallise^  in  rather  long  equiangular  six- 
sided  prisms,  which  are  soraeiimes  rounded.. 

Internally  it  is  shining. 

The  fracture  is  small  and  fine-grained  uneven. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  occurs  in  distinct  coneretions,  which  are  thin  and 
thick  colupinar;  sometimes  wedge-shaped,  and  scopi- 
formly  aggregated. 

It  is  strongly  translucent,  passing  into  transparent. 

It  is  semi-hard ;  harder  than  calcareous-spar. 

It  is  rather  brittle. 

It  is  easily  frangible. 

It  is  not  particularly  heavy. 

Specific  gravity,  2.8600. 

CmstilttCMt 
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Constituent  Parts. 

Prom  y«rtai8on  in  Auvergffe> 
Carbonate  of  Lime,  -  97.7227 

Carbonate  of  Strontian,  •  2.0562 

Hydrate  of  Iron,  -  0.0098 

Water  of  crysti^Ilization,         •  0.2104 

99.9774 
StromeytTy  Gilbert^s  Annalen  der  Phjsik^ 
xl7.  217.  October  1813. 

Geognostic  and  Geogfaphic  Situations. 

It  occurs  in  trap  rocks  in  Scotland :  in  the  fissures^  of 
basalt  at  Vertaison,  in  the  Department  of  Puy  de  Dome 
in  France :  in  Iceland  \'  and  also,  according  to  some  n»- 
turalbts,  in  the  lara  of  Vesuviasw 

America. — In  Peru. 


Third  Subspecies. 

Acicular,  or  Needle  Arragonitc. 

Spiessiger  oder  Nadelformiges  Arragon,  Werner. 

IgUt^  LeOnhard,  TabeL  s.  3S. — Spiessiger  Arragon,  Lenx,  b.  & 
s.  791. 

External  Characters. 
Its  colours  are  greybh  and  yellowish  white,  which 
pass  into  yellowish-grey,  and  yellowish-brown ;  also  green.* 
ish-grey^  which  passes  asparagus-green,  celandine-green, 
and  verdigris-green. 

It  occurs  globular,  coraUoidal ;  and  crystallised  in  the 
following  figures : 

1.  Very 
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1.  Verj  acute  double  six-sided  pyramid,  in  which  the 
lateral  planes  of  the  one  are  set  on  the  lateral 
planes  of  the  other.  Sometimes  two  opposite  planes 
are  broader  than  the  others,  and  the  pyramid  ends 
in  a  line. 

2.  Acute  double  six-sided  pyramid  truncated  on  the 
extremities. 

3.  Acute  double  six-sided  pyramid,  rather  flatly  acu- 
minated with  three  planes,  which  are  set  on  the  al- 
ternate lateral  edges;  or  flatly  acuminated  with 
four  planes,  which  are  set  on  the  opposite  lateral 
edges.  It  sometimes  happens,  that  two  opposite 
acuminating  planes  become  so  large  in  comparison 
of  the  others,  that  the  pyramid  appears  to  be  bevel- 
led at  the  extremities. 

These  pyramids  sometimes  approach  to  the  prismatic 
form,  sometimes  to  the  acicular^  which  latter  passes  into 
the  capillary. 

The  pyramidal  crystals  are  sometimes  scopiformly  ag^ 
gregated  ;  and  the  acicular  crystals  are  scopiformly  and 
stellularly  aggregated. 

The  lateral  planes  of  the  crystals  are  transrerselj 
streaked. 

Externally  the  lustre  is  shiningf  or  glistening,  and  vi- 
treous, slightly  inclining  to  pearly :  internally  the  lustre 
is  splendent,  and  is  vitreous,  inclining  to  resinous* 

The  fracture  is  stellular  or  scopiform  radiated,  and  fi« 
brous :  the  cross  fracture  small  and  fine-grained  uneven^ 
which  sometimes  inclines  to  splintery,  sometimes  to  con- 
choidal. 

The  fragments  are  indeterminate  angular^  and  rather 
^harp-edged. 

It  is  translucent  and  transparent 

Jt  13  semi-hardt 

It 
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It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  2.86S,  Iglo,  Eimark.  2.8500,  Yeh 
lowitb-wbite  from  Neumarkt,  Kopp.  3.9870,  Yellowish- 
white  from  Auvergne,  Kopp.  2.7500,  3.000>  Greyish- 
white^  and  Verdigris-green  from  Schwaz,  Kapp. 

Geognostic  and  Geographic  Situations. 

It  occurs  iu  trap  rocks  in  Scotland.  On  the  Continent 
of  Europe,  it  occurs  at  Schwaz  in  the  Tyrol,  along  with 
cqiper-green,  grey  copper-ore,  ochry  brown  ironstone, 
iron-pyrites,  quartz,  and  calcareous-spar;  near  Iglo  in 
Hungary,  associated  with,  calcareous-spar,  small  botry- 
oidal  calcedony,  ochry-brown  ironstone,  and  copper- 
green;  near  Schemnitz,  accompanied  with  brown-spar, 
brittle  silr^-ore,  lead-glance,  &c. ;  at  Saalfeldt,  with 
compact  brown  ironstone  ;  also  at  Joachimsthal  in  Bo- 
hemia ;  in  a  vein  in  basaltic  amygdaloid,  at  the  ruins  of 
the  castle  of  Limburg,  near  the  Kaiserstuhle  in  the  Breis- 
gaw  ;  in  the ,  Leogang  in  Salzburg,  in  acicular  crystals, 
superimposed  on  brown  ironstone,  along  with  azure  cop- 
per-ore, and  pyramidal  calcareous-spar ;  in  common  com- 
pact limestone  on  the  Wolfstein,  near  Neumarkt  in  the 
Upper  Palatinate;  in  a  limestone  quarry,  along  with 
brown-spar,  at  Marienberg,  in  the  Saxon  Erzgebirge,  &c. 
The  beautiful  coraHoidal  variety  known  under  the  name 
Flos  fcrri^.  and  which  is  by  some  considered  as  a  calc- 
sinter,  occurs  in  the  iron  mines  of  Stiria  and  Carinthia ; 
at  St  Marie  aux  Mines ;  and  in  Dufton  Fell  in  Cumber- 
land. 

j<mmca,— In  Peru. 

j^«ta.— It  occurs  in  the  trap  rocks  of  Van  Diemen'^s 
Xiand,  and  the  neighbouring  islands. 

Africa. 
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J/nico.— -In  the  lavas  or  trap  rocks  of  tl^e  Isle  de  Bour« 
boD. 

ObieTrvaiicm. 

1.  Arragonite  is  distinguished  from  CatcareouB-spar^ 
bj  its  crystallizations,  fract^re,  lustre,  sfiperior  hardness^ 
and  specific  gravity. 

2.  This  mineral  has  received  several  names  at  different 
periods :  the  common  and  prismatic  varieties  have  been 
named  Arragoman  Jpatite^  Arragmian  Cidc^spary  apd 
Hard  Calcareous^ar  ;  and  the  pyramidal  varieties  have 
been  described  under  the  names  Iglit  or  Igloit,  and  Flog 
fcrri. 

3.  The  discovery  of  Strontian  Earth  in  arragonite,  ref 
conciles  the  differences  that  formerly  existed  amongst 
chemists  and  mineralogists^  in  regard  to  the  claim  of  that 
mineral  to  the  rank  of  a  district  species. 


3tXI.  APA- 
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This  FamHy  contains  tlie  falloTrlng  species  :  Apatite 
and  PhftsphcM^ite. 

1.  Apatite. 

Apatit)  IFfr^fn 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Apatite^  and  Conchoidal  Apjitite- 

First  Subspecies. 

Common  Apatite. 

Gcmeiner  ApatUj  Werner, 

J'hosphoritc,  Kinv.   vol.   i,  p,   ]  Sg--— Gemelner  Apatity    JVid, 
s.  528.— Phosphorite   Ejtlfn^,  h.  il  s.  10*9,    Id.  Emm.  h.  U 

s.  Sm. — Fosforite  lamellare,  Nap.  p.  367 ApBih,  Lfimdh. 

t.  ii.  p.  85.^L^^putitt^  BrocL  t,  i,  p.  5S0, — CliHiix  pho5^ 
phatco,  Han^,  L  ii.  p,  234,— Geraeinet  &  BUttrieher  Apatit, 
Beus^^  b.  ii*  2.  s.  S55.  &  S6^ — Apatit,  Lud.  bJ.  s.  15p.  hh 
SucL  ir  th.  S.6J5.  Jd.  Bert.  s.  99.  M  Mci^.f,  h.  ii.  b.  159- 
Chaux  phoiphatecj  Xwcaj,  p.  11 — Apatit,  I^onhurd^  Tabcl, 
B,  58 — Chairx  phosphal6e  Apatite^  Brmtg,  1. 1,  p,  240. — Chaux 
phosphaice,  Sr<Jrrf,p.  4i — ^Blaif  riger  Ajjstit,  //««.?,  s.  12.'^. — 
Apattt,  Karsttn,  Tabef.  s.  52* — Crystallised  Fhcsph.nte  of 
Lime,  Kid^  vo\.  u  p.  80. — Cbanx  phospliatee,  Ilau^,  Tabl 
p,  7« — Gemeiiier  Apatit,  Le^n,  h,  ii.  s.  804. — Bliittnger 
Apntitj  Ohm^  h,  u  s,  397- — Apatitj  Aikin,  p.  136\ 

External  Ckaracters, 
Its  most  frequent  colours  are  snow-while^  j  ellowish- 

wbite, 
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wliitei  reddith^white,  and  greenish-white :  from  greenish- 
white  it  passes  into  mountain-green,  celandine-green^ 
leek-green,  emerald-green?  asparagus-green,  pistachio-^ 
green,  imd  olive-green.  It  occurs  also  hyacinth-red^ 
flesh-red,  rose-red,  and  pearl-grey,  from  which  it  passes 
into  violet-blue,  and  lavender*blue,  and  seldom  into  in- 
digp-blue.  Sometimes  it  is  pale  wine  yellow,  and  yel- 
lowish-brown. Frequently  several  of  these  colours  occur 
in  the  same  piece. 

It  seldom  occurs  massive  and  disseminated  ;  generally 
crystallised  in  the  following  figufes : 
I.  Prism. 

SixH^ided  prism  *. 

c.  Perfect,  fig.  125. 

b.  With  truncated  lateral  edges  f ,  fig.  l26. 
e.  With  truncated  lateral  and  terminal  edges  |, 
fig.  127. 

d.  With  truncated  terminal  edges  ||,  fig.  128. 

e.  With  truncated  terminal  edges  and  angles  §, 
.fig.  129. 

/.  With  bevelled  terminal  edges  and  truncated 

angles. 
g.  With  rounded  edges,  so  that  the  prism  appears 

cylindrical. 
A.  Acuminated  on  one  extremity  with  six  planes, 

which  are  set  on  the  lateral  planes.     In  this 

figure,  the  apex  of  the  acumination,  all  the 
Vol.  II.  O  angles, 

*  Chaux  phoBpbatfe  primitive»  Hauf  . 
•f  Chaux  phosphat^e  peridodecaedre,  Hanj. 
X  Chaux  photphat^  enlarging,  Haujr. 
H  Chaux  pbotphatte  annnlaire,  Hauj. 
i  pbiuz  photfihaUe  unibintiig,  Hau^« 
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imgles,  and  the  akernate  lateral  edges,  are 
sligbUy .  tntncated. 
i.  Aeuauiiated  ;on  both  extremities  with  <aix  plaojes^ 
the  apices,  lateral  edges,  and  angles  fKcasim- 
ally  truncated. 
^.  Table. 
4.  Sb^&d^  ixtiey  in  which  the  edges  and  an^t 

are  fiometimes  truncated. 
ff,  Eight-sided  table,  in  wluch  four  of  the  tenrnna} 
edges  are  truncated. 
The  crystals  are  sniaH^  very  snu^l,  and  middle-sized  ; 
^nd  occur  sometimes  single,  sometimes  many  irregularly 
ffuperimposed  on  each  other. 

The  lateral  planes  are  generally  longitudinally  streak- 
ed ;  the  truncating  planes  smooth. 

Externally  it  is  splendent ;  internally  glistening,  anc| 
fhe  lustre  is  resinous,  inclining  to  vitreous. 

The  longitudinal  fracture  is  imperfect  foliated,  with  a 
fourfold  cleavage,  in  which  three  of  the  cleavages  are  pa- 
rallel with  the  lateral  planes,  and  oi^e  with  the  terminal 
planes  of  the  prism.  The  cross  fracture  is  intermediate 
between  imperfect  conchoid al  and  even. 

The  fragments  are  indeterminate  apgular,  and  not  par* 
^icularly  sharp-edged. 

The  massive  varieties  occur  in  coarse  and  small  granu- 
lar distinct  poncretipns ;  and  the  concretions  seldom  iq- 
pline  to  lamellar. 

It  is  generally  translucent ;  seldom  nearly  transparent^ 
f^rhen  it  refracts  double. 

It  is  semi-hard  ;  harder  ^an  calca|*eous-8par,  but  no( 
fo  hard  as  fluor-spar. 
It  is  brittle. 
It  is  easily  fVangible. 
^pepifip  gravity,  9.1795  Lowrt/. 

Physicals 
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Physical  Character$. 

It  becomes  electric  bj  heating,  and  also  bj  being  rub* 
bed  with  woollen  cloth. 

Chemical  Characters. 

When  thrown  on  glowing  coals,  it  emits  a  pale  grass- 
green  phosphoric  light.  It  dissolves  rery  slowlj  in  the 
nitric  acid,  and  without  effervescence.  It  gradually  loses 
its  colour,  when  heated  before  the  blowpipe,  but  its  lustre 
and  transparency  are  heightened.  It  is  infusible  without 
addition, 

Geognostic  Situation. 
It  occurs  in  tinstone  veins,  and  also  imbedded  in  talc. 

Geographic  Situation. 

It  occurs  in  yellow  foliated  talc,  and,  along  with  fluor- 
spar, in  the  mine  called  Stony  Gwynn,  in  Cornwall :  at 
Schlackenwald  in  Bohemia,  in  tinstone  veins,  along  with 
tungsten,  wolfram,  topaz,  and  fluor-spar ;  at  Ehrenfrie- 
dersdori*  in  Saxony,  along  with  tinstone,  copper,  and  ar- 
senical pyrites,  fluor-spar,  steatite,  lithomarge,  talc,  and 
quartz ;  imbedded  in  lepidolite  near  Rosena  in  Moravia; 
in  a  mixture  of  quartz  and  felspar  at  Nantes,  Four*au- 
Diable,  in  department  of  the  Lower  Loire ;  at  Arendal 
in  Norway,  along  with  magnetic  ironstone,  garnet,  horn- 
blende, and  limestone ;  in  veins,  on  St  Gothard  in  Swit- 
zerland; and  in  Estremadura  in  Spain^  in  small  tables^ 
Ij^long  with  phosphorite. 

0  9  JSeccnd 
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Second  Subspecici. 

Conchoidal  Apatite  or  Asparagus- Stone. 

Muschlicher  Apatity  Hausmann. 

SpargelsteiD)-  Werner. 

Chiysolith  ordinaire^  ou  propreinent  ditc,  De  Lisle,  t.  ii.  p.  271. 
— Chrysolithe,  De  Bom.  t.  p.  68.  2.  E.  a.  3, — Spargelstein^ 
Emm.  b.  iii.  s.  359. — La  Pierre  d'Asperge^  Brock,  t  i.  p.  586.-*- 
Muschlicher  Apatity  fiipusSj^  b.  ii.  2:*  s.  858. — Chaux  phosphate 
crysolithe,  Brong.  t.  i.  p.  240. — Muschlicher  Apatlt,  Hausl, 
(5.  123.    Id.  Lenzj  b.  ii.  s.  808.    Id.  Okeuj  b.  i.  s.  397. 

External  Character: 

Its  colours  are  mountain-green,  leek-green,  grass-green, 
pistachio-green,  asparagus-green,  and  siskin-green,  which 
passes  into  sulphur-yellow,  and  wine-yellow.  It  also  oc* 
cyrs  ?ky-blue,  greenish  and  yellow  grey,  aild  cWe- 
brown. 

It  occurs  sometimes  massive  and  disseminated;  but 
jnost  frequently  crystallised,  arid  in  the  following  figures  i 

1.  Equilateral,  longlsh,  six-sided  prbm,  rather  acute- 
ly acuminated  with  six  planes,  which  are  set  on 
the  kteral  planes  *,  fig.  130. 

2.  Sometimies  the  acuminatio*n  ends  in  a  line  f . 

3.  The  same  figure,  truncated  on  the  lateral  edges 
of  the  prism,  fig.  L>1. 

The  crystals  are  middle-sized,  small,  and  very  small ; 
pometim^s  longitud&iaUy  streaked,  and  sometimes  tra<* 
yersed  by  cross  rents. 

Externally 

»  Chaux  phosphate  pjramidfe«  Haujl 
f  Chaux  phofphai^  cundforme*  Hauy. 
^  Chaux  pbotphiUe  dido<iecaedre,  HaHy« 
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^itternallj  the  crystals  are  shining  and  splendent,  and 
Vitreons :  internallj  shining  or  glimmering,  and  resinous 
or  Titreous.  ^ 

The  longitudinal  fracture  is  imperfect  foliated ;  the 
cross  fracture  flat  and  perfect  conchoidaL 

The  fragments  are  blunt-edged. 

It  occurs  in  large  and  small  granular  distinct  concrc 
lions. 

It  dtemaies  from  ti'ansparent  to  translucent. 

It  is  semi-hard. 

It  affords  a  greyish-white  streak. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity,  3.200,  from  Uto,  Klaproth.  S.19()| 
from  Zillerthal,  Klaproth. 

Chemical  Characters. 

Some  varieties  of  this  subspecies  do  not  phosphoresce 
When  exposed  to  heat. 

Constituent  Parts. 
Apatite  firom  Uto.  From  Ziilerthal/ 

Phosphate  of  Lime,    92.00  Lime,            •        53.75 

Carbonate  of  Lime,       6.00  Phosphoric  Acid,  46.2& 

Silica,  -  1.00  ^ 

Loss  in  heatings             0.50  '  100 

Manganese  a  trace. '  klaproth^  Deit< 

99.50  b.  iv.  s.  197. 
Klaprothi  Beit 
b.  V.  s.  18L 

Gebgnostic  dnd  (Geographic  Situations^ 

Europe. — It  is  found  in  a  porous  iron- shot  limestotle 
near  Cape  de  Gate,  in  Murcia  in  Spain ;  in  granite,  near 
Nantes,  and  in  basalt  at  Mont  Ferrier,  in  France ;  im- 
bedded in  green  talc,  in  the  Zillertbal  in  Salzburg ;  in 

0  3  bedtf 
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beds  of  magnetic  ironftone,  along  with  sphene  or  mtUite, 
calcareous-spar,  hornblende,  quartz,  and  avgite,  at  AreiK 
dal  in  Norway. 

America. — Imbedded  in  granite  at  Baltimwe*;  and 
in  mica-slate  in  West  Greenland  f  • 

Observations. 

1.  This  mineral  was  at  one  time  described  as  a  kind  of 
Schorl ;  afterwards  as  a  variety  of  Beryl,  on  account  of 
colours  and  figure ;  and  some  authors  have  arranged  it 
with  Fluor-spar,  and  others  along  with  ChrysoUte.  Wer-* 
ner  ascertained  that  it  was  a  distinct  species  from  any  of 
those  just  enumerated,  and  named  it  Apatite^  from  th^ 
Greek  word  a'jeAlcut,  to  deceive^  on  account  of  its  having 
been  confounded  with  so  many  other  minerals.  It  was 
Klaproth  who  first  analysed  it. 

2.  The  conchoidal  subspecies  has  been  considered  by 
some  authors  as  a  mere  variety  of  the  common  apatite  ; 
whilst  others  have  raised  it  to  the  rank  of  a  species : 
thus,  many  of  the  French  mineralogists  arrange  it  with 
the  varieties  of  common  apatite  -,  while  some  German 
mineralogists  describe  the  asparagus-green  varieties  under 
the  name  Asparagus^etone,  and  certain  green  and  blue 
varieties  under  the  name  Moroxite.  The  name  moroxite 
given  to  this  mineral  by  Earsten,  is  borrowed  from  the 
^orochites  of  Pliny,  concerning  which,  that  author  saysy 
**  Est  gemma,  per  se  porracea  viridisque,  trita  autem 
candicans.^'' — Histor.  Natur.  1.  xxxvii. 

3.  Apatite  is  distinguished  from  Beryl,  Schorl,  and 
Chrysolite,  by  its  inferior  hardness :  its  greater  hardness 
and  non-effervescence  with  acidi,  distinguish  it  from  Gal- 
careous-spar. 

S.  Phosphorite. 

*  Gilmor,  io  Brace's  MinendogiQal  Jogmal,  j^  2li^ 
tMrGiMfKOcir 
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2.  Phx>sphorite. 

Phosphorit,   Jfb'nh*. 

This  speciea  is  divided  iota  two  subqmies^  viiK.  CoxA^ 
inbn  Phospborile>.  and  Earibj  Phosphorite.. 

Pirst  Subspecies, 

Common  Phosphorite. 

Gemeioer  Phosphorite  KarsteiL 

Geraeiner  Phosphorite  Haus,  s.  125.  Id.^Karst.  Tabol.  S.  5^. 
— Chaux  phosphat^e  terreuse»  Hauy,  Tabl.  p.  8.*— Gemeiner 
Phosphorit,  Lenz,  b.  ii.  s.  801.-*Massive  Apatite,  AikiH^ 
p.  137. 

External  Characters. 

Itt  colours  are  yellowish^,  reddish^  and  grcfenish  whiter 
and  pearl  grejy  inclining  to  flesh-red ;  sometimes  spotted 
with  brown,  and  ochre-Teliov^^  and  rarely  tartiisbed  on 
the  fissures  with  brown  and  black. 

It  occurs  massive,  stalactitic,  reniform,  in  crusts,  witU 
impressions,  and  crystallised  in  six-sided  tables* 

The  surface  is  uneven  and  drusy. 

It  is  dull  or  glistening. 

The  fracture  is  imperfect  florifbrm- foliated* 

It  occurs  in  curved  lamellar  distinct  concretions. 

The  fragments  are  blunt-edged. 

It  is  opaque,  or  feebly  translucent  on  the  edges'; 

It  is  soft,  and  very  soft. 

It  is  brittle. 

0  4  Ii 
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It  18  easilj  frangible. 

Specific  grayitjr,  2.81,  Pdktier. 

Chemical  Characien* 

It  becomes  white  before  the  blowpipe,  and,  according 
to  Proust,  melts  with  difBeulty  ii\to  a  white-colotfted 
glass.  When  nibbed  in  an  iron  mortar,  it  emits  a  green- 
troloured  phosphoric  light ;  and  the  same  effect  is  pro- 
duced when  it  b  pounded  and  thrown  on  glowing  coals* 


CotutituaU  Parts. 

Lime,                -            .            - 

6&.0 

Phosphoric  Acid, 

34.0 

SUics, 

2.0 

Fluoric  Acid, 

2.5 

Muriatic  Acid, ' 

05 

Cariionic  Acid, 

1.0 

Oxide  of  Iron, 

1.0 

- 

100.0 

Pelletier,  Journal  des  Mines,  N.  166. 

(jfeogno9tic  and  Geographic  Siiuaiion: 

It  occurs  in  crusts,  and  crystallised,  along  with  apatite 
and  quartz,  at  Schlackenwald  in  Bohemia,  but  most  abun- 
dantly near  Lagrofan,  in  the  province  of  Estremadura  in 
Spain,  where  it  is  sometimes  associated  with  apatite,  and 
frequently  with  amethyst,  and  forms  whole  beds,  that  al- 
ternate with  limestone  and  quartz. 

Scccni 
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^-  •  Stcond  Subspectea 

Earthy  Phosphorite. 

Erdiger  Phoiphorit,  Karsten. 

£rdiger  Phosphorite  Havi.  s*  123.  Id.  Kartten,  Tabel.  s.  52.— 
Chaux  phosphat6e  pulverulente^  Haujf,  Tabl.  p.  8.— ^Erdiger 
Phosphorit,  Lem,  b.  ii.  s.  802. 

External  Characters* 

Its  colours  are  greyish-white,  greenish-white,  and  pale 
greenbh-grey. 

It  consists  of  dull  dusty  particles,  which  are  partly 
loose,  partly  cohering,  and  which  soil  slightly,  and  feel 
meagre  and  rough. 

Chemical  Character*. 
It  phosphoresces  when  laid  on  glowing  coals. 

ConstUueni  Parts. 
Bartby  Photpli«rite  firom  Mannarotcb. 

Lime,         ...  47.00 

f      Phosphoric  Acid,                .  32.S5 

Fluoric  Acid,            -            -  2.50 

Silica^            -            -            .  0.60 

Oxide  of  Iron,            -           .  0.76 

Water,            .            -            .  1.00 

Mixture  of  Quartz  and  Loam,  1 1 .60 

95.50 
Klaproth,  Beit.  b.  iv.  s.  373. 

Gcog7u>stic 
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Gedgnostic  and  Geographic  Situaiumi. 

It  occurs  in  a  veioi  in  the  district  of  Marmarosch  in 
Hungary. 

Observations. 

1.  It  was  for  some  time  described  in  systems  of  mine-^ 
ralogy  as  a  variety  of  l^hior-spar. 

2.  The  celebrated  Ptossian  chemirt  John,  has  pubUsh- 
ed  the  description  and  analysis  of  a  mineral  under  the 
name  Ratofkite,  from  Ratofka,  near  Werea  in  Russia, 
which  appears  to  be  nearly  allied  to  this  subspecies,  and 
may  possibly  proTe  to  be  a- ne^  species,  intermediate  be- 
tween fluor  and  apatite.  The  following  is.  the  descrip. 
tion  and  analysts  of  it,  aa  girem  by  Johiv,  in  the  seeond 
eontinuation  of  his  work  iatituttd,  <'  Cbetnisehe  Unter- 
suchungen,^  &c. 

<'  Its  colour  is  lavender-blue ;  and  it  is  composed  of 
loose  dusty  dull  particles^  that  soil  sfightly,  and  are  not 
particularly  heavy.  ItufiQntainfdittapbritei  ConsHtiknt 
Parts:  Fluat  of  Lime,  49.60.  Phosphate  of  Lime,  20.00; 
Muriatic  Acid,  2.00.  Phnf^te  of  Iron,  3.75.  Wtf. 
ler^  10.00. 
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I'tiis  FamOy  contains  but  one  species^  viz.  Fliior. 

Fluor* 

FIuB3,  Wem&. 

It  is  divided  into  three  subspecies,  Compact  Fluor, 
Fluor-Spar  or  Sparry  Fluor,  and  Earthy  Fluor. 

First  Subspecies. 

Compact  Fluor. 

Dichter  Fluss,  Werner. 

lluor  solidus,  Watt,  t  i.  p.  542.  ?— Dichter  Fluss,  Wid.  s.  542. 
— Compact  Fluor,  Kinv.  vol.  i.  p.  127. — Dichter  Fluss,  Est" 
ner,  b.  ii.  s.  IO67.  Id.  Enrni,  b.  L  s.  5l6, — Fluorite  com- 
patta.  Nap.  p.  374. — Le  fluor  compacte,  Broch,  t  i.  p.  594- 
--rDichter  Flussi  Reuss,  b.  ii.  2.  s.  379.  Id.  Lud.  b.  i.  s.  I6I. 
Id.  Such,  ir  th.  s.  663.  Id.  B$n.  s.  103.  Id.  Mohs,  b.  ii. 
6.  150.  Id.  Hob.  s.  89.— -Chattx  fluat^e  massive  compacte, 
Lucas,  p.  247.-**Dichter  Fluss,  Leonhard,  Tabel.'  s.  S^. — 
Chaux  fluat^  comj^acte,  Brong.  t.  i.  p.  245.-r-Dichter  Fluss> 
Haus.  s.  124.  Id.  Karslen,  Tabel.  s.  52.— Chaux  fluat^ 
compacte,  Hawf,  TabL  p.  9« — ^Dichter  Fluss,  Lenz,  b.  ii. 
B.  823.  Id.  Oken^  b.  L  s,  899— Compact  Fluor,  Aikin,  p.  136. 

External  Characters. 
ItSs  colours  are  greyish-white  and  greenish-grey ;  whic^ 
latter  sometimes  indinei  to  blue^  sometimes  to  greenish. 

white 
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white.  It  is  sometimes  -spotted  or  striped  with*  ▼erdigrii' 
green,  lavender  and  dark  violet  blue,  and  also  brownish* 
red. 

It  occurs  massive  and  corroded. 

Ej^tema]]/  it  is  dull,  or  feebly  glimmering  i  internally 
faintly  glimmering,  or  dull,  and  vitreous,  approaching  to 
resinous. 

The  fracture  is  even,  which  passes  on  the  one  side  into 
small  splintery,  on  the  other  into  flat  conehoidal. 
The  fragments  are  rather  sharp-edged. 

It  is  translucent  in  small  pieces. 

It  is  senii-hard ;  harder  than  calcareous-spar. 

It  affords  a  snow-white  coloured  stredk. 

It  is  brittle. 

It  is  easily  frangible. 

It  is  not  particularly  heavy. 

Chemical  Characters. 

When  exposed  to  heat,  it  becomes  feebly  phosphorei- 
centtf 

C<Mtauent  Parts. 

It  is  said  to  be  Fluate  of  Lime,  intermixed  with  a 
slnall  portion  of  Phosphate.of  Lime. 

Geognostic  and  Geographic  Situations. 

It  is  found  in  veins,  associated  with  fluor-spar,  at  StoU 
berg  in  the  Hartz :  the  veins  traverse  rocks  of  grey-wacke, 
and  besides  fluor-spar,  contain  heavy-spar  and  copper-py- 
rites. It  has  also  been  met  with  at  Kongsberg  in  Nor^ 
way ;  in  Salzburg ;  and  at  Adon-tscfaalong  in  Dauria. 

fSeconi 
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Second  Subspecie9. 

Fluor-Spar  or  Sparry  Fluor, 

Fluss-Spath,  Werner. 

If luor  fpathosus ;  Fluor  granulans^  et  Fluor  cristallisatuf,  W^U. 
t.  L  p.  1 80^  1 83. — S^tii  fusible  ou  vltreux,  RomS  de  Lisle,  t  ii. 
p.  1. — Chaux  fluor^e^  De  Bpm,  t.  i.  p.  8^5* — Fluss-spath, 
Wid.  8. 558.^-Foliated  or  Sparry  Eluor,  Kirfv,  vol.  i.  p.  127- 
— Fluss-spath,  Estntf,  b.  ii.  s.  1070.  Id.  Emm.  b.  i.  s.  619. 
— Fluorite  lamellare,  -Yap.  p.  875. — Fluor,  L0am.  t.  L  p.  78. 
— Chaux  £uat§e  cristallisee,  Hatof,  t.  ii.  p.  247. — Le  Spath 
j^luor.  Brock,  t.  i.  p.  595. — Spathiger  FIubs^  Reuu,  b.  iL  2. 
s.  881.  Id.  Lud,  b.  i.  s.  l62.  Id,  Suck.  U  th.  s.  664.  Id. 
Bert,  8.  108.  Id,  MqIis,  b.  ii.  s.  151.  Id.  Hah.  s.  88.— 
Chaux  fluat^e,  Lmcos,  p,  12. — Spathiger  Fluss,  Leonhard, 
Tabel.  s.  88.— Chaux  fluat6e  spathique,  Brong.  t.  i.  p.  248.-— 
Chaux  fluat^e,  Brard,  p.  47. — Gemeiner,  Stauglicher,  Schaali- 
gier,  &  Kbrniger  Fluss-spath,  Haus,  s.  128,  124, — Spathiger 
Fluss,  Karsten,  Tabel.  s.  52. — Fluat  of  Lime,  or  Fluor-spar, 
Kid,  vol.  i.  p.  78. — Chaux  fluat6e,  Hau^,  Tabl.  p.  9. — Fluss- 
flpath,  Lenz,  b.  ii.  s.  824.  Id.  Oken,  b.  i.  8.  898. — Ciystallised 
Fluor,  Aikin,  p.  185. 

External  Characters. 

It  occurs  yellowish,  greyish,  reddish,  and  greenish 
white ;  yellowish,  greenish,  and  pearl  grey ;  bluish>black ; 
azure,  violet,  plum,  lavender,  smalt,  and  sky  blue ;  ver« 
digris,  celandine,  mountain,  leek,  emerald,  grass,  aspa- 
ragus, pistachio,  and  olive  green ;  ivine,  honey,  and  wax 
yellow ;  carmine,  crimson,  flesh,  and  rose  red ;  and  yeL 
lowiflh,  and  dove  brown. 

The 
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The  colours  are  of  all  degrees  of  intensity,  and  some* 
times  pieces  occur  spotted  or  striped. 

It  occurs  massive,  disseminated;  and  crystallised  ia 
^e  following  figures : 

1.  Cube,  which  is  the  most  frequent  crystallization, 

and  is  also  the  fundamental  figure  of  the  species, 
fig.  132.  ♦. 

2.  Cube,  truncated  on  all  the  edges  f ,  fig.  13S.     When 

these  truncating  planes  increase  so  much  as  to  cause 
the  faces  of  the  cube  to  disappear,  there  is  formed 

3.  The  rhomboidal  or  garnet  dodecahedron  J,  fig.  134. 

4.  Cube,  with  truncated  angles  ||,  fig.  135.      When 

these  truncating  planes  increase,  so  as  to  cause  the 
faces  of  the  cube  to  disappe&r,  there  is  formed  an 

5.  Octahedron,  or  double  four-sided  pyramid  §,  fig.  136. 

Thb  figure  is  sometimes  truncated  on  the  edges,  as 
fig.  137.  or  on  the  edges  and  angles  at  the  same 
time ;  and  varieties  of  it  occur,  in  whicb  the  planes 
or  faces  are  cylindrically  convex  ^. 

|6.  Cube,  with  bevelled  edges  •♦,  fig.  X38.  When  the 
bevdlipg  planes  enlarge  so  much,  as  to  cause  the 
original  faces  of  the  cube  to  disappear,  a  tessular 
crystal,  with  24  triangular  planes,  is  formed,  fig.  139. 

7.  Cube,  in  which  all  the  angles  are  acuminated  with 
three  planes,  which  are  set  on  the  lateral  planes. 

3.  Cube,  in  which  all  the  angles  are  acumbated  with 
six  planes,  which  are  set  on  the  lateral  planes. 

9.  Tetra- 

*  Ch§ux  iuaUe  cubique,  Haujr* 

:|-  Chaux  fluat^  oubo-dodecaedre,  Hauj. 

i  Chaux  fluat^  dodtcaedre,  Hauy. 

I)  Chaux  fluat^  cubo-octaedre,  Hauy. 
.    g^'Cbaux  fluat^e  primitive*  Hauy. 

%  Chaux  fluat^  spheroidale,  Hauj^ 
.  ?*  Chanx  am/k  bord^  I^auy. 
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9.  Tetrabedron,  truncated  on  the  edgef • 

The  crystals  are  large,  middle-sized,  small,  and  verj^ 
NBall,  and  are  placed  on  one  another,  or  side  by  side. 

The  surface  is  smooth  and  splendent,  or  drusy  and 
rough. 

Internally  the  lustre  is  specular-splendent,  or  shining, 
and  is  vitreous,  inclining  to  pearly,  and  sometimes  to 
adamantine. 

The  fracture  is  either  perfect  or  imperfect  foliated, 
^ith  a  fourfi^ld  equiangular  cleavage,  which  is  parallel 
Y<ri\th  the  planes  of  an  octahedron  or  tetrahedron. 

The  fragments  are  octahedral  or  tetrahedral. 

It  occurs  in  distinct  concretions,  which  are  sometimesf 
lairge,  coarse,  and  smaH  granular,  sometitnes  thick  and 
curved  lamellar,  and  occasionally  columnar,  which  latter 
pometimes  exhibits  fortification-wise  curved  violet  stripes. 

It  alternates  from  translucent  to  transparent,  and  re- 
fracts single. 

It  is  semi-hard ;  harder  than  calcareous-spar. 

It  is  brittle. 

It  is  very  easily  frangible. 

SpeciBc  gravity,  3.0943,-3.1911,  Hauy.  3.14S,  Gtlr 
lert.  3.092,  Brisaon.  3.156,-3.184,  Muschenbrocck. 
3.138,  3.2g8,  JCarsten. 

Chemical  Characten. 

Before  the  blowpipe,  it  generally  decrepitates,  gra- 
dually loses  its  colour  and  traaspareney,  and  melts,  with*, 
out  addition,  into  a  greyish-white  glass.  When  two 
fragments  are  rubbed^  against  each  other,  they  become 
luminous  in  the  dark.  When  gently  heated,  or  laid  on 
glowing  coal,  it  phosphoresces,  (particularly  the  sky-blue, 
violet-blue,  and  green  varieties,)  partly  with  a  blue,  part^ 
ly  with  a  green  light.    When  brought  to  a  red-heat,  it 
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18  deprived  of  its  phosphorescent  property.  The  violet^ 
b^ue  variety  from  Nertschinskoi,  named  ChlarophanCf 
when  placed  on  glowing  coals,  does  not  decrepitate^  but 
flpon  throws  out  a  beautiful  verdigris-green  and  apple- 
green  light,  which  gradually  disappears  as  the  mineral 
cools,  but  may  be  again  excited,  if  it  is  heated ;  and  this 
may  be  repeated  a  dozen  of  times,  provided  the  heat  is  not 
too  high.  When  the  chlorophane  is  exposed  to  a  red- 
heat^  its  phosphorescent  property  is  entirely  destroyed. 
Pallas  mentions  a  pale  violet-blue  variety  spotted  with 
green,  from  Catharinenburg,  which  is  so  highly  phos- 
phorescent, that  when  held  in  the  hand  for  some  time,  it 
throws  out  a  pale  whitish  light ;  when  placed  in  boiling 
wat^r,  a  green  light ;  and  exposed  to  a  higher  tempera- 
ture, a  bright  blue  light.  When  sulphuric  acid  is  added 
to  heated  fluor-spar,  in  the  state  of  powder,  a  white  pe- 
netrating vapour  (the  fluoric  acid)  is  evolved,  which  ba^ 
the  property  of  corroding  glass. 


Constituent  Part9, 

Lime,            -        -        67.34 
Fluoric  Acid,        .         32.66 

From  Gendori; 

67.76 
3225 

100.00 

Thomitm^  in  Wem. 

Mem.  vol.  i.  p.  11. 

100.00 

Klaproth,  Beit. 

b.  iv.  s.  365. 

Geognosiic  Sttuatitm. 

It  occurs  principally  in  veins,  that  traverse,  primitive, 
transition,  and  sometimes  flcetz  rocks ;  also  in  beds,  asso- 
ciated with  other  minerals ;  in  kidneys  in  floetz  lime- 
stone ;  and  in  drusy  cavities  in  trap- rocks.  It  sometimes 
forms  the  petrifying  mineral  in  fossil  organic  remains : 

thU9| 
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thus,  it  has  been  found  penetrating  and  encrusting  bi- 
valve shells  * ;  osd  entrochi  have  been  described,  in  which 
the  one-half  was  calcareous  carbonate,  having  the  natural 
texture  of  the  entrocK\xs,  the  other  half  jnire  violet-co- 
loured fluor-spar  'f  • 

'  Geographic  Situation. 

Europe.'-^Tluor'Spar  is  a  rare  mineral  in  Scotland, 
having  been  hithertQ  found  only,  in  two  places,  viz.  near 
Monaltree  in  Aberdeenshire,  where  it  is  contained  in  a 
small  vein  of  galena  or  lead  glance  which  traverses  granite; 
and  in  the  island  of  Papa  Stour,  one  of  the  Zetlands,  in 
small  c])a9ntity,  in  a  trap  rock  %.  It  occurs  much  more  abun- 
dantly in  England,  being  found  in  all  the  galena  veins  that 
traverse  the  coal  formation  in  Cumberland  and  Durham ; 
in  great  quantities^  and  often  associated  with  galena,  in 
veins  or  kidney,  in  floetz  limestone  in  Derbyshire ;  aiid 
it  is  the  BMKst  cunimoti  vein-stone  in  the  copper,  tin,  and 
lead  veins,  that  traverse  granite,  clay -slate,  &c.  in  Corn- 
wall and  Bevonsliire.  It  is  also  a  frequent  mineral'on 
the  Continent  of  Europe,  being  generally  associated  with 
ores  of  different  kinds,  either  in  beils  or  veins,  but  prin- 
cipally in  the  latter :  thus,  in  the  Saxon  Erzgebirge,  it 
occurs  in  beds  in  primkive  rocks,  along  with  tinstone  : 
also  in  vein*,  along  with  silver  and  Tead  orbs,  and  straight 
Iriraellar  hfavy-spar ;  and  in  veins  of  another  formation, 
along  with  sJlver  ores,  cobalt,  and  nickel.  In  the  lower 
district  of  the  Hart?,  theiv'is  a  remarkable  formation, 
in  greei  veins',  Vviiich  can  be  traced  lor  ten  or  twelve 

Vol.  II.       /             '            P  "*  mijes     , 

....,         .  '       .1—1.     I  ,  ■,■■—■    ,  ..,.1      , ,        1^ .        ,,, 

»  Kid,  Tif^L  p.  7^^.       .    ^  ,. ..      .V.  •  :     •  - 

f  Bournon  describes  a,fpp<jjmcn  o^sjitrochitca  from  Dci  hy4w^»  ^.W 
the  characters iibox£  desciibed. — V'id.  Cat.  3/im.  p.  ]1. 
i  Mineralojical  Travtls,  v©l.  ii.  p.  207. 
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miles  in  length :  in  these,  the  fluor-spar  occurs  in  great 
quantity,  along  with  galena,  iron-pyrites,  copper-pyrites, 
much  sparry  iron-ore,  calcareous-spar,  and  quartz :  at 
Kongsberg  in  Norway,  in  veins  that  traverse  mica- 
slate  and  hornblende-slate,  along  with  ores  of  sOver,  lead, 
zinc,  copper,  iron,  and  arsenic,  and  the  crystals  are  most 
commonly  octahedral  or  polyhedral :  in  mica-slate  at  Jon- 
koping  in  Oeland,  in  Sweden :  in  the  Bohemian  and 
Saxon  Ensgebirge,  in  veins,  along  with  tinstone,  arsenic^ 
pyrites,  iron-pyrites,  and  copper-pyrites,  quartz,  and  apa- 
tite :  in  Switzerland,  in  very  small  veins,  along  with 
felspar,  rock-crystal,  and  other  minerals  that  characterise 
what  are  considered  as  veins  of  the  oldest  formation:  neaf 
Regensburg  in  Lower  Bavaria,'  along  with  quartz,  inclin- 
ing to  calcedony,  in  veins  traversing  granite :  at  Freiburg 
in  the  Breisgau;  in  veins  traversing  gneiss :  in  newer  gra- 
nite, at  Baveno  in  Italy ;  and  it  has  been  lately  discovered 
imbedded  in  the  coarse  limestone  which  rests  over  chalk 
in  the  neighbourhood  of  Paris  ;  and  in  unaltered  ejected 
masses  at  Somma,  near  Naples.  The  beautiful  carmine- 
red  octahedral  variety  is  found  in  the  neighbourhood  of 
Mont  Blanc;  the  remarkably  phosphorescent  varieties 
known  under  the  name  Chlorophane,  are  found  in  Corn- 
wall, in  the  mine  named  Pednandrae.  Fluorspar  also 
occurs  in  Franconia,  Austria,  France,  Denmark,  Hessia, 
Silesia,  Russia,  Hungary,  and  Transylvania. 

Asia. — The  chlorophane  variety  is  found  at  Catha- 
rinenburg  and  Nertschinskoi :  other  varieties  are  found 
in  granite,  in  the  neighbourhood  of  the  lake  Gussino- 
Osero,  on  the  Mongol  frontier ;  also  at  Schlangenberg, 
in  the  silver  mine  Zimeof,  in  the  Altain  range,  &c.  It 
is  also  enumerated  as  a  production  of  the  islaud  of  Cey- 
lon. 

A^erica^ 
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^mcnw^a.— West  Greenland ;  California ;  Mexico ;  and 
in  New  Jersey,  Connecticut,  New  Hampshire,  and  Vir- 
ginia, in  the  United  States  *. 

Uses. 

On  account  of  the  variety  and  beauty  of  its  colours,  its 
transparency,  the  ease  with  which  it  can  be  worked,  and 
the  high  polish  it  receives,  it  is  cut  into  vases,  pyramids, 
and  other  ornamental  articles*  The  largest,  and  most 
beautiful  varieties  for  use,  are  fouod  in  Derbyshire,  and 
it  is  in  that  country  that  all  the  ornamental  articles  of 
fluar«spar  are  manufactured.  It  b  also  used  by  the  me- 
.  tallurgist  as  a  flux  for  ores,  particularly  those  of  iron  and 
copper ;  and  hence  the  name /uor  given  to  it.  The  acid 
it  contains,  has  been  employed  in  the  way  of  experiment 
for  engraving  upon  glass. 

Observations. 

1.  It  is  distinguished  from  Cateareous-sparj  by  its  great- 
er hardness  and  weight,  and  its  not  effervescing  with 
acids :  from  Gypsum^  by  its  superior  hardness,  and  its 
decrepitating  in  the  fire,  whilst  gypsum  exfoliates,  and 
becomes  white ;  and  from  Heavy-spar^  by  its  inferior 
specific  gravity. 

2.  Tlje  red  varieties  have  been  named  False  Ruby^  the 
yellow  False  Topazy  the  green  False  tlmtraldy  and  the 
blue  False  Sapphire  and  Amethyst. 

3.  The  name  Cklorophane^  given  to  the  varieties  that 
easily  become  phosphorescent,  is  from  the  green  light  they 
exhibit 

P  2  Third 

«  Brace  and  B«rtoii,  io  AaKiican  Mineralogical  Joumal,  N.  L  p.  %t,  S8. 
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Third  Subspecies. 

Earthy  Fluor, 

Erdiger  Fluss,  Karsten. 

he  Fluor  terreuse.  Brock,  t.  i.  p.  593— Erdiger  Fluss,  Reuss, 
b.  ii.  2.  s.  S78.  Id.  Lud.  b.  i.  s.  l6l.  Id.  Suck.  Ir  th.  s.  66ii. 
Id.  Lsanhard,  Tabel.  s.  38. — Chaux  fluat^  terreuse,  Brang. 
1. 1.  p.  245.  Id.  Brand,  p.  48. — Erdiger  Fluor,  Haus.  s.  124. 

Id.  Karsten,  Tabel.  s.  52 Earthy  Fluor,  £m/,  vol.  L  p.  78. 

— Chaux  fluat^e  terreuse,  Hau^,  T^l.  p.  9* — Fluserde,  L^n^, 
b.  ii.  8.  829. 

External  Characters. 

Its  colours  are  greyish-white,  and  violet-blue,  which  is 
sometimes  so  deep  as  almost  to  appear  black. 

It  occurs  generally  in  crusts,  investbg  some  other  mU 
neraL 

It  is  dull. 

It  is  earthy. 

It  is  friable,  passing  into  very  soft. 

Constituent  Parts. 
It  is  said  to  be  a  compound  of  Lime  and  Fluoric  Acid, 

Geognostic  and  Geographic  Situations. 

It  occurs  in  veins,  along  with  fluor-spar,  at  Beeral- 
ston  in  Devonshire ;  in  limestone,  along  with  fluor-spar 
and  arragonite,  in  Cumberland ;  at  Freyberg  in  Saxony ; 
and  Kongsberg  in  Norway.  At  Beeralston,  the  white 
variety  is  regularly  interposed  between  the  layers  of  the 

octahedral 
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octahedral  fljior,  without  in  the  least  disturbing  its  crys- 
tallization. 

Observations. 

The  erroneous  analysis  of  the  Earthj  Phosphorite  of 
Marmarosch  by  Pelletier,  by  which  it  appeared  to  con- 
tain 28  per  cent,  of  fluoric  acid,  has  led  several  authors 
to  confound  it  with  the  earthy  fluor. 


P8  XXIV. 
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This  Family  contains  the  following  species :  Gypeura^ 
Auhydifte,  Vutpinite,  and  Glauberite. 


I.  Gypsum*. 

Gyps,  Werner. 

This  species  is  divided  into  five  subspecies,  viz.  Earthy 
."GypStfm,  Compact  Gypsum,  Fibrous  Gypsum,  Foliated 
Gypsum,  and  Sparry  Gypsum  or  Selenite. 

Fir^t 

*  Gypstnu  is  from  the  Greek  word  Tcn^*;.  Th«  foUawing  cxpUnation 
of  the  tenn  yv^^it  sh^ws  that  it  was  qpplied  by  the  andenta  to  an  earthj 
substance  that  had  been  expoaed  to  the  action  of  fire :  Tv^^a^  Mini  y^r^^tf 
rii  •Sret'  i  i4^ii^rec  y$  (a) :  in  which  it  corresponda  with  the  g^-psum  of 
the  modems.  The  ancient  naturalista  aometimes  seem  to  appl/  the 
term  to  sulphate  of  lime,  the  gjpeum  of  the  present  day,  and  aometimes  to 
a  caldncd  carbonate  of  lime*  or  quicklime,  which  they  called  coir;  In  the 
following  passage,  it  is  applied  to  a  sulphate  of  lime :  *'  Cognata  calci 
res  gypsum  est.  Qui  coquitur  lapis  non  dissimilis  alabastritfls  esse  debet  r 
onuiia  autem  optimum  fieri  compertum  est  c  It^ide  gpecularit  squamamve 
talem  habente  (&)  :**  the  tenn  lapi$  tpecularit  applying  very  closely  to  our 
selem'te,  which  is  a  sulphate  of  limei  **  Gypsoma  dicto  statim  utendum 
est,  quoniam  celerrime  coit  (c)  :**  the  word  celcnime  being  more  applicable 
to  the  comparatively  rapid  consolidation  of  calcined  gypsum  than  to  that  of 
common  mortar.  There  is  a  passage  in  Theophrastus,  in  which  a  ship  is 
said  to  have  been  set  on  fire,  in  consequence  of  the  moistening  of  its  cargo, 
which  consisted  of  gypsum  and  wearing-apparel :  in  this  case,  there  can  bQ 
little  doubt,  that  the  substance  called  gypsum  could  not  have  been  of  the 
same  nature  with  the  gypsum  of  the  present  day,  which  in  no  instance,  per- 
haps, contains  such  a  proportion  of  carbonate  of  lime,  as  when  calsined,. 
would  be  sufficient  to  produce  this  ^HxU^^Kiits  Mitu  vol.  i.  p.  69,  70,  lU 

(a)  Vid.  Etymolqg.  Magn. 

(6)  Plin.  Hist.  Nat.  Ub.  xxzvi. 

(<).PUn.  Hist.  JfaU  Ub.  xxxvL 
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Pirat  Subapeciesi 

Earthy  Gypsum i 

Gyps-^rde,  Wema^. 

Oypsum  terrestre  farinaceum ;  Farina  fossilis,  tVaU.  t  u  p.  S6. 
— G3rpserde,  fVid,  s.  54tS, — Farihaceous  Gypgum,  Kirrv.  vol.  L 
p.  120* — Gypserde,  Esbier,  b.  ii.  s.  1095.  Id.  Emm.  b.  i. 
8.  527- — Gesso  lerroso.  Nap.  p.  379* — Lc  Gypse  terreux. 
Brock,  t  i.  p.  601. — Chaux .  sulphate  terreuse,  Hauy,  t.  u. 
p.  278. — Erdigcr  Gyps,  Beuss,  b.  ii.  2.  s.  391.  Id.  Lud.  b.  L 
s.  163.  Id.  Suck.  Ir  th.  s.  6()9.  Id.  Bert.  s.  105.  Id.  Moks, 
h.  ii.  8.  178. — Cbaujc  sulphat6e  terreuse^  Lucas,  p.  13. — Er- 
diger  Gyps,  Leonkard,  Tabel.  s.  37. — Chaux  sulphate  Gypae 
terreux,  Brong,  t  i.  p.  174,— Chaux  sulphat^e  terreuse,  Brard, 
p.  52. — Erdiger  Selenit,  Hau$.  s.  125. — Erdiger  Gyps,  Kar-^ 
sten,  TabeU  s.  52. — ^Farinaceous  Gypsum,  Kid,  vol.  i.  p.  654 
— Cbaux  sulphate  terreuse,  Haui/,  Tabl.  p.  10. — ^Gypserde^ 
Lenz,  b.  ii.  s.  SS3. — Earthy  Gypsum,  Aikin,  p.  138* 

jExtemal  CharactevM. 

Its  colour  is  yeilowish-white,  which  passes  into  yellow 
ish-grey^  and  sometimes  inclines  to  snow-white. 
It  is  composed  of  loose  dusty  particles. 
It  is  dull. 

It  feeb  meagre,  and  rather  rough. 
It  soils  slightly. 
It  is  light. 

Geognosttc  Situation. 

It  is  found  immediately  under  the  soil,  in  beds  several 
ftet  thick,  resting  on  gypsum,  both  of  the  first  and  se- 

P  4  cond 
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«ond  flcetz  formations :  it  also  occurs  id  nests  or  cotem« 
poraneous  masses  in  these  formations.  It  is  conjectured 
to  have  been  formed  in  some  instances  hy  the  decay  of 
}>reviousl7  exbting  gypsum  beds ;  in  others,  it  appears  to 
be  an  original  deposite,  of  cotemporaneous  formation 
trith  the  solid  kinds  of  gypMun. 

Geographic  Situation* 
It  IS  found  ib  Saxony,  Salzburgy  and  Norway. 

Use. 

In  some  districts,  it  b  used  as  a  manure. 

Observations. 
It  is  distinguished  from  Agaric  Mineral  by  its  colour, 
rough  feel,  and  its  soiling  feebly;  and  from  Earthy  Heavy- 
spar^  by  its  mferior  specific  gravity. 


Second 
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Second  Sub^du. 

Compact  Gypsum, 

Dichter  Gyp«,  Werner. 

Gypsiuol'  alabastrum^  et  Gypsum  Kquabile,  ffatt*  t.  i.  p.  ]6ly 
iS2 — Dichter  Gyp««  fVid,  8.  544v^-CoinpactGypsiiin/Xtrfy.. 
vol.  i.  p.  121. — Dichter  Gyps,  Estner,  b.  ii.  s.  lOQf.  IfL 
Emm,  b.  i.  a.  529.-^esso  compatto  alabastro.  Nap,  p«  384. 
— Alabaatrke,  Lam,  t  ii.  p.  76*— Chaux  sulphatee  coropacte. 
Haul/,  t  ii.  p.  266. — Le  Gypse  compacte.  Brock,  t.  i.  p.  602.- 
— Dichter  Gyps,  Reuss,  b.  ii.  2.  s.  SQS.  Id.  Lnd,  b.  i.  s.  l65. 

.  Id,  Such  ir  til.  8.  670.  W.  JB^.  s.  105.  td,  Mohs,  b.  ii. 
«.  1 79-  /rf.  //fl^.  s.  B6, — Chaux  siriphat^  compacte,  Lucas, 
p,  13, — Dichter  Gyps,  Leonhard,  Tabel.  s.  37- — Chaux  sul- 
jihat^e  Gypse  compacte,  Broiig,  t.  i,  p.  174.-— Chaux  sulphatee 
compacte,  Brard,  p.  52.-^Dichter  Selenit,  Haus,  s,  125.-— 
Dichter  Gyps,  Karsien,  Tabel.  s.  52. — Chaux  su]phat6e  com<^ 
pacte,  Hauy,  Tabl.  p.  10. — Dichter  Gyps,  LenZf  b.  ii.  «.  834. 
— Massive!  Cyspum>  Aikin,  p.  138. 

External  Charactert. 

Its  colours  are  snow,  yellowish,  reddish,  and  greyish 
white  ;  smoke,  yellowish,  ash,  bluish  and  greenish  grey  i 
pale  sky-blue,  and  Tiolet4ilue ;  a  colour  intermediate  be* 
Iween  brownish  and  brick  red,  seldom  flesh-red ;  some- 
times honey-yellow.  Frequently  several  colours  occur 
in  the  same  piece,  and  these  are  either  spotted,  flamed, 
striped,  or  veined* 

It  oc<}urs  massive. 

It  is  generally  dull,  seldom  feebly  glimmering. 

The  fracture  is  even,  passing  into  fine  splintery. 

The 
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The  fragments  are  indeterminate  angular,  and  blunt- 
edged. 

It  is  translucent  on  the  edges. 

It  is  very  soil. 

It  is  sectile. 

It  is  easilj  frangible. 

Specific  gravity,  2.1679,  before  absorption  of  watei' ; 
9.2053,  after  absorption  of  water,  Brisaon.  1.976,  Mu-^ 
schenbroeck.     1 .872,-2.288,  Kirwan. 

Chemical  Characters, 

All  the  different  varieties  of  gypsum,  when  exposed  to 
heat,  are  deprived  of  their  water  of  crystallization,  be- 
come opaque,  fall  into  a  powder,  which,  when  mixed 
with  water,  speedily  hardens  on  exposure  to  the  air* 
They  are  difficultly  fusible  before  the  blowpipe,  without 
addition,  and  melt  into  a  white  enamel :  when  heated 
with  charcoal,  they  are  converted  into  sulphuret  of  lime. 

Constituent  Parts. 

Lime,  -  -34 

Sulphuric  Acid,        •  48 

Water,  -        -  18 

100      Gerhard. 

Geognostic  Situation. 

It  occurs  in  beds,  along  with  granular  gypsum,  sele- 
nite  and  stinkstone,  in  the  first  floetz  formation. 

Geographic  Sitttation* 

It  occurs  in  Derbyshire ;  Ferrybridge  in  Vorkshire ; 
and  Nottinghamshire :  on  the  Continent,  in  Mansfeldt, 
Thuringia,  Bavaria,  Switzerland,  and  France. 

Third 
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Third  Subspecies. 

Fibrous  Gypsum, 

Fasriger  Gyps,  Werner. 

gypsum  striatum,  JVaU.  U  i.  p.  1 67. — Fasriger  Gyps^  Wid  .s.  546. 
— Fibrous  Gypsum,  Kimf.  voL  L  p.  122. — Fasriger  Gyps, 
Esiner,  b.  i.  s.  1105.  Id.  Emm,  b.  i.  s.  536. — Gesso  fib2X>60, 
Nap.  p.  386. — Chaux  sulphat^e  fibreux,  Hauif,  t.  ii.  p.  266. 
— Le  Gypsa  fibreuse.  Brock,  t.  i.  p.  604. — Fasriger  Gyps, 
Reuss,  b.  ii  2.  s.  $96.  Id.  Suck.  U  th.  s.  678.  Id.  Bert.  b.  IO6. 
Id.  Mohs,  b.  ii.  s.  182. — Chaux  sulphatee  fibreuse,  Lucas, 
p.  13. — Fasriger  Gyps,  I^eonhard,  Tabel.  s.  37. — Chaux  sul- 
phatee Gypse  fibreux,  Brong.  t.i.  p.  174..-*Chaux  sulphatee  fi- 
breuse, Brard,  p.  52. — ^Fasriger  Gyps,  Karst.  Tabel.  s.  52.  Id. 
Haus.  s.  125. — Fibrous  Gypsum,  Kid,  vol.  i.  p.  65* — Chaux 
sulphatee  fibreuse-conjointe,  Hauy,  Tabl.  p.  10. — ^^Fasriger 
Gyps,  Lenz,  b.  ii.  s.  844. — Fibrous  Gypsum,  Aikin,  p.  138. 

External  Characters. 

Its  principal  colours  are  white,  gtey,  and  red:  of  whit^ 
it  possesess  the  following  varieties,  viz.  yellowish,  grey- 
ish, snow,  and  reddish  white;  from  reddish-white,  it 
passes  into  brick-red,  flesh-red,  and  brownish-red;  the 
yellowLsh-white  passes  into  yellowish- grey,  wine-yellow^ 
and  honey-yellow. 

Sonaetimes  several  colours  occur  together  in  the  same 
specimen. 

It  occurs  massive,  and  dentiform. 

Its  lustre  passes  from  glistening,  through  shining  to 
splendent,  and  is  pearly. 

The  fracture  is  parallel,  and  sometimes  curved  fibrous, 
and  passes  from  delicate  to  coarse  fibrous,  bordering  on 

radiated^ 
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radiated :  i ometims  it  is  foliated  in  one 

direction,  a&d  fi- 

broui  in  others. 

The  fragments  are  long  splintery* 

It  is  translucent. 

It  is  very  soft* 

It  is  sectile. 

It  is  rery  casUy  frangible. 

Constituent  Parts. 

X.inie, 

21.0 

Sulphuric  Acid, 

41.5 

Carbonate  of  Lime, 

9.0 

Water, 

22.0 

99.5    Johm. 
This  analysis  is  mentioned  by  Lenz,  as  having  been 
made  by  Dr  John ;  but  I  do  not  find  it  in  any  of  the  vo* 
lumes  of  the  Chemisches  Laboratorium  of  that  chemist. 

Geognosttc  Situation. 
It  occurs  both  in  the  first  and  second  floeti  gypsum 
formations  of  Werner,  but  most  abundantly  in  the  se- 
cond formation :  it  is  also  a  member  of  the  newest  or 
bony  gypsum  formation,  that  which  rests  on  chalk,  and 
contains  bones  of  quadrupeds. 

Geographic  SituatioHm 
It  occurs  in  red  sandstone,  near  MofTdt ;  in  red  clay, 
on  the  banks  of  the  Whitadder  5n  Berwickshire  ;  also  in 
Cumberland,  YorksJiire,  Cheshire,  Worcestershire,  Der- 
byshire, Somersetshire,  and  TDevonshire  *.  On  the  Con- 
tinent of  Europe,  it  is  met  with  in  Thuringia,  Mansfeldt, 
Bavaria,  Salzburg,  Switzerland,  France,  &c. 

Uses^ 

*  Greenough. 
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When  cut  en  calachon,  and  polished^  it  reflects  a  light 
not  unlike  that  of  the  catVeye,  and  is  sometimes  sold  as 
that  stone.  It  is  also  cut  into  necklaces,  ear-pendants, 
and  crosses,  and  In  this  form,  it  is  often  sold  for  a  harder 
mineral,  the  Fibrous  Limestone,  or  even  imposed  on  the 
ignorant  for  that  yariety  of  felspar  named  Moonstone. 

Observations. 
It  might  be  confounded  with  Fibrous  Limestone,  and 
Asbestus,  but  is  readily  dbtinguished  from  these  minerals 
by  its  inferior  hardness,  and  the  alteration  it  undergoes 
at  «  low  red  beat. 

Fourth  Subspecies, 

Foliated  Granular  Gypsum. 

Blaettriger  Gyps,  Werner. 

Gypsum  lamellare.  Wall  t.  i.  p.  l65. — Blffittriger  Gyps,  Wtd. 
t.  548.— -Granularly  Foliated  Gypsum,  Kirw,  vol.  i.  p.  125. — 

.  Blsettriger  Gyps,  Esiner,  b.  ii.  s.  1 J  09.  Id  Emm.  b.  i.  s.  5SZ. 
: — Gesso  lamellare.  Nap,  p.  881. — Le  Gyps  lan^elleux,  Broclu 
U  i.  p.  606. — Kbmiger  Gyps,  Reuss,  b.  ii.  2.  s.  400 — Blaet- 
triger  Gyps,  Lud.  b.  i.  s.  l63.  Id.  Suck.  Ir  th.  s.  673.  Id. 
Bert.  s.  107.  Id*  Mohs,  b.  ii.  s.  180. — Kbmigblattriger 
Gyps,  Hab.  s.  S5. — Komiger  Gyps,  Leonkard,  Tabel.  s.  37. 
Id.  Kar$L  Tabel.  s.  52 — Schupiger  Gyps,  Haus.  s.  125. — 
Korniger  &  Klein  brattriger  Gyps,  Lenz,  b.  ii.  t.  %^S. — Mas- 
sive Gypsunj,  with  a  granular ly  lamellar  structure,  Aiktn, 
p.  138. 

External  Characters. 

Its  most  common  colours  are  white,  grey,  and  red; 

seldomer 
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seldomer  jellow,  brown,  and  black.  The  white  colours 
are,  snow,  greyish,  yellowish,  and  reddish  white ;  from 
reddish-white,  it  passes  into  flesh-red,  blood-red,  and 
brick-red ;  the  greyish-white  passes  into  ash-grey,  and 
ftmoke-grey,  and  greyish-black ;  and  the  yellowish-grey 
passes  into  wax-yellow.  It  seldom  occurs  of  a  hair-brown 
colour,  and  this  only  when  it  is  intermixed  with  stink- 
stone.  The  colours  sometimes  occur  in  spotted,  striped, 
and  veined  delineations. 

It  occurs  massive ;  and  crystallised  in  the  following 
figures : 

1.  Common  lens,  in  which  the  surface  is  rough. 

2.  Six-sided  prism,  flatly  bevelled   on   the   terminal 

planes ;  frequently  two  prisms  are  joined  together 
in  a  determinate  manner,  thus  forming  a  species  of 
twin-crystal. 

The  lustre  passes  from  shining  through  glistening  to 
glimmering,  and  is  pearly. 

The  fracture  is  perfect,  and  slightly  curved  foliated, 
with  a  single  cleavage ;  sometimes  it  is  narrow  and  shorty 
and  generaUy  stellular  radiated  *. 

The  fragments  are  very  blunt-edged. 

It  occurs  in  coarse,  small,  and  fine  granular  distinct 
concretions ;  the  radiated  varieties  in  prismatic  concre- 
tions. 

It  is  translucent. 

It  is  very  soft. 

It  is  sectile. 

It  is  very  easily  frangible. 

Specific  gravity,  2.2741,-2.3108,  Brissoti. 

Constiluent 


*  The  radiated  varieties  have  beeD  frequently  confounded  with  the  fi- 
tiroas  varieties,  which  generally  otcurs  in  a  newer  formation. 
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Constituent  Parti, 

Lime,  -  -  32 

Sulphuric  Add,  «        30 

Water,  -  -        38 

98    Kirwan* 

A  reddish-white  variet^r^  found  near  Liineburg,  accord- 
ing to  Hausmann,  afforded,  besides  Sulphate  of  Lime, 
4  parts  of  Muriate  of  Lime. — Haua.  NonL  Deutsch. 
Beit.  St.  ii.  s.  98. 

Geognostic  Situation, 

It  occurs  in  beds  in  primitiTe  rocks,  as  gneiss,  and 
mtca*8late:  in  a  similar  respository  in  transition  clay- 
slate  ;  but  most  abundantly  in  beds  in  the  rocks  of  the 
floetz  class.  The  first  or  oldest  floetz  gypsum  formation, 
which  is  principally  composed  of  foliated  granular  gyp- 
sum, and  compact  gypsum,  also  contains  selenite,  round- 
ed  cotemporaneous  portions  of  radiated  gypsum,  stink- 
stone,  saline  or  muriatiferous  clay,  rock-salt,  and  some- 
fibrous  gypsum.  It  is  contained  in  the  first  floetz  lime- 
stone formation,  or  simply  rests  on  it,  and  is  covered  ei- 
ther with  the  second  sandstone  or  second  limestone  for- 
mations. In  the  second  floetz  gypsum  formation,  the 
principal  rocks  are  foliated  granular,  fibrous,  and  radiat- 
ed gypsum,  with  small  portions  of  selenite,  and  earthy 
gypsum ;  and  it  either  alternates  with  the  seeond  sand- 
stone formation,  and  its  clay,  or  is  superinrposed  on  it. 
The  third,  and,  as  far  as  we  know  at  present,  the  newest 
floetz  gypsum  formation,  contains  a  fine  granular  foliated 
variety,  with  smaller  portions  of  fibrous  gypsum,  in  which, 
in  some  places,  bones  of  quadrupeds  are  contained ;  in 
others,  crystals  of  boracite,  small  masses  of  rock-salt,  flint, 
c^u^rtz,  and  sulphqr. 

Geographic 
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Geographic  Situation. 

Europe. — It  occurs  in  Cheshire  and  Derbyshire;  at 
the  Segebergy  near  Kiel ;  and  at  Liineburg,  where  it 
contains  crystals  of  boracite,  and  sometimes  of  quartz* 
It  is  associated  with  floetz  rocks  in  Thuringia,  Mansfeldt, 
Silesia,  Suabia,  Bavaria,  Austria,  Sivitzerland,  the  Ty- 
rol, Poland,  Spain,  and  France.  At  Airolo,  in  the  St 
Gotbard  group,  it  occurs  in  beds  in  gneiss ;  at  St  Meul 
in  the  Valw,  it  alternates  with  ho/nblende-slate ;  and 
with  mica-slate  on  Mount  Cenis :  in  Salzburg,  it  is  asso- 
ciated with  transition  limestone,  and  clay-slate,  and  there 
it  sometimes  contains  sparry  gypsum  or  selenite^  and  al- 
so grey  copper-ore,  copper-pyrites,  iron-pyrites,  galena, 
and  cinnabar. 

Atia. — It  is  found  in  Persia,  Caramania,  and  in  diiTe** 
rent  parts  of  Siberia,  both  in  iloetz  and  primitive  moun- 
tains. Pallas  mentions  his  having  met  with  granular 
gypsum,  along  with  mica,  serpentine,  and  felspar,  in  Si- 
beria. 

Jmerica.'^It  is  found  near  Athapuscau  Lake,  where 
rock-salt  occurs ;  also  in  the  United  States  of  America  ; 
in  Nova  Scotia;  and  at  the  foot  of  the  Andes,  in  South 
America. 

Uses. 
The  foliated  and  compact  subspecies  of  gypsum,  when 
pure,  and  capable  of  receiving  a  good  polish,  are  by  art- 
ists named  simply  Alabaster^  or,  to  dL^iinguish  them  from 
calc-sinter,  or  what  is  called  calcareous  alabaster.  Gyp- 
seous Alabaster.  The  finest  white  varieties  of  granular 
gypsum,  are  selected  by  artists  for  statues  and  busts  :  the 
variegated  kinds  are  cut  into  pillars,  and  various  orna- 
ments for  the  interior  of  halls  and  houses  ;  and  the  most 
beautiful  variegated  sorts  are  cut  into  vases,  columns, 

plates^ 
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jplattis,  and  6ther  kinds  of  table  furniture.  Those  varies 
ties  that  contain  imbedded  portions  of  selenite,  when  cut 
across,  exhibit  a  beautiiul  iridescent  appearance,  and  are 
named  Gypuom  Opal.  In  Derbyshire,  and  also  in  Italj, 
the  very  fine  granular  varieties,  are  cut  into  large  vases, 
columns,  watch-cases,  plates,  and  other  similar  articles. 
If  a  lamp  is  placed  in  a  vase  of  snow-white  translucent 
gypsum,  a  soft  and  pleasing  light  is  diffused  from  it 
through  the  apartment.  It  is  said  the  ancients  being  ac- 
quainted with  this  property,  used  gypsum  in  place  of 
glass,  in  order  that  the  light  in  their  temples  might  be 
pale  and  mysterious,  and  in  harmony  with  the  place4 
The  phengite*  of  the  ancients  would  appear  to  have  been 
foliated  gypsum.  According  to  Pliny,  it  was  emjdoyed 
instead  of  glass  in  windows,  on  account  of  its  translu- 
cency;  and  in  the  Temple  of  Fortune,  and  the  gilded  pa- 
lace of  Nerd,  the  chambers  were  lined  with  the  finest 
and  most  highly  prized  kinds  of  phengites.  Domitian, 
who  towards  the  close  of  his  life  became  suspicious  and 
distrustful  of  all  around  him,  had  the  portico  in  which  he 
used  to  walk  lined  with  phengites,  in  order  that  he  might 
see  what  was  passing  behind  him.  Both  subspecies  are 
used  in  agriculture.  Much  difference  of  opinion  has  pre- 
vailed among  agriculturists  with  respect  to  the  uses  of  gyp- 
sum. It  is  said  to  have  been  very  advantageously  em« 
ployed  in  America ;  and  also  in  the  county  of  Kent ; 
but  it  has  failed  in  most  of  the  other  counties  of  England^ 
though  tried  in  various  ways,  and  for  different  crops. 
When  peat-ashes  contain  a  considerable  portion  of  gypsum, 
they  may  be  advantageously  employed  as  a  top-dressing 
for  cultivated  grasses,  on  such  soils  as  contain  little  or  no 
sulphate  of  lime.  The  pure  white  varieties  of  granular 
gypsum  are  used  as  ingredients  in  the  composition  of 
earthen-ware  and  porcelain ;  and  the  glaze  or  enamel 
with  which  porcelain  is  covered,  has  the  purest  gypsum. 
Vol.  II.  Q  or 
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«r  even  selenite,  as  one  of  its  ingredients.  Its  moat  im^ 
portant  use  is  in  the  preparation  of  stucco :  for  this  puT^- 
pose,  the  gjpsnm  is  first  exposed  to  a  heat  sufficioit  to 
drire  off  its  water  of  crystallization,  then  finely  ground, 
mixed  with  a  small  portion  of  fine  sand  and  quicklime, 
and,  lastly,  a  detem^inate  proportion  of  water  is  added, 
which  occasions  the  compound  first  to  swdl,  and  then  to 
contract  and  harden.  Stucco  is  sometimes  used  for  lining 
Walls  and  roofs  of  apartments,  in  place  of  conunon  plas- 
ter ;  and  occasionally  for  corering  the  floors  of  sommer- 
houses  or  cburches.  The  finest  kind  of  stucco  is  used 
for  casts  of  figures,  and  statues  of  various  kinds.  Ar- 
tificial coloured  marbles  are  also  made  of  stucco,  which 
are  used  for  covering  pillars^  walls,  altars,  pavements  of 
churches,  or  halls. 

Fifth  Subspecies* 

Sparry  Gypsum  or  Sclenite. 

Fraueneis,  Werner. 

Gypsum  sdenitcs,  WaU.  t.  i.  p.  l65. — Selenite,  Eomd  de  Lisle, 
t»i.  p.  441. — Fraueneis,  Wem.  Cronst  s.  53.— Broad  foliated 
Gypsurt,  Kirw,  vol.  L  p.  123. — ^Fraucneis,  Emm.  b.i.  s.  540. 
— -Chaux  sulphat^e  cnstallis^e,  Hani/,  U  ii.  p.  266. — La  Se- 
lenite, Brock  t.  i.  p.  609. — Spatbiger  Gyps,  Reuss,  b.  ii.  2. 
8.  406.-^Fraueneis,  Lud,  b.  i.  s.  l64.  Id.  Suck  Ir  th.  s.  675. 
— Grossblattriger  Gyps,  Bert.  s.  IO9. — Fraueneis,  M(^, 
b.  ii.  s.  183.  Id,  Hob.  s.  84. — Spathiger  Gyps,  LeonJtard, 
Tabd.  s.  $7. — Chaux  sulphat6e  Selenite,  Brong.  t.  i.  p.  171. 
— Spethiger  Gyps,  Karsien,  Tabel.  s.  52.  Id.  Haus,  s.  124. 
— Selenite,  Kid,  vol,  i.  p.  66. — Gyps-spath,  Lenz^  b.  ii.  s.  840. 
— Durchschtiger  Gyps,  Oken,  h.  i.  s.  400.  ^ 

External  Characters. 

Its  colours  are  greyish  and  yellowish  white :    from 

yellowish- 
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jr^UowUb-wliitei  it  jmMM  ioto  wsx,  hoaej,  and  oclire 

yellow,  alid  clove  and  yellowish  brown ;  and  it  is  some^- 

times  browniBh-Uack* 

It  occurs  massive,  coarsely  disseminated;  and  crys* 

tallised  in  the  following  figures : 
1.  Six-sided  priim  *,  generally  broad,  and  oblique  an- 
gular»  with  two  opposite  broad,  and  foul*  smaller 
lateral  pilules ;  or  with  two  opposite  y&tj  small,  and 
four  broader  planes ;  or  with  alternate  broader  and 
harrower  lateral  plat|es:  the  terounid  planes  or 
laces  att  t^nUsal  or  spherical  convex,  or  obtusely 
bevelled,  and  the  beveUing  planes  set  on  obliquely, 
but  piuraUdly  imtke  broader  lateral  [^anesf ;  or 
acunuMted  wjttt  f^ur  planes^  which  are  set  on  the 
smaller  lateral  planes  ]:• 
d.  LenS; 

3.  Twin-scrystids.    These  ar^  eiAar  foitoed  by  two 

lenses,  which  are  attached  by  their  faces,  or  by 
two  six-siddd  prisms  pushed  into  each  other  in 
the  direction  of  their  breadth,  in  such  a  manner 
that  the  united  stinimits  at  one  extremity  form  a 
re-entering  angle,  bat  at  the  other  a  salient  angle^ 
or  four-planed  acumination.  When  two  sistch  twin- 
crystals  are  pushed  into  each  other  in  the  direction 
of  their  length,  a 

4.  Quadruple  crystal  is  formed. 

Q2  The 


*  The  prittiittve  Bgan,  accordiii^  to  Riioy,  is  «  four-nded  priim,  whOM^ 
btset  are  oljUqae  panrildogramfl,  with  aogletof  IIZ^  740^ spd  66^  it  IT-: 

f  Chain:  iiilphatte  trapesienne,  Hoay. 

i  Cbknxx  fulphat^  equivalente,  Hauy. 
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The  crystals  occur  of  all  degrees  of  magnitade,  and  are 
sometimes  acicular. 

The  lateral  planes  of  the  prism  are  sometimes  smooUi, 
sometimes  longitudinally  streaked,  and  shining ;  the  con- 
vex terminal  faces,  and  the  lens,  are  rough  and  dull. 

InternaUy  the  lustre  is  splendent  and  pearly. 

The  fracture  is  generally  straight,  seldom  curved  fo- 
liated, with  a  threefold  cleavage,  of  which  one  of  the 
cleavages  is  perfect,  and  very  dblinct,  and  the  two  others 
imperfect,  and  at  right  anglef  to  the  former. 

.  The  fragments  are  rhomboidal,  in  which  two  of  the 
rides  are  smooth  and  splendent,  and  four  are  streaked. 

It  sometimes  occurs  in  granular  concretions,  which 
are  large,  coarse,  and  smaU,  and  their  surfaces  are  gene- 
rally uneven. 

It  alternates  from  semi-transparent  to  transparent,  and 
in  the  latter  ease  is  observed  to  refract  double. 

It  is  very  soft ;  yields  readily  to  the  naS* 

It  is  sectile. 

It  is  very  easily  frangible. 

In  thin  pieces  it  is  flexible,  but  not  elastic* 

Specific  gravity,  2.329,  ifttscienirodb.  2.3065, 2.3117^ 
3.3846,  Ki^. 

Chemical  CharacUrw. 

It  exfoliates  before  the  blowpipe,  and,  if  the  flame  is 
directed  towards  the  edge  of  the  folia,  it  melts  into  a 
white  enamel,  which^  alter  a  time,  falls  into  a  white 
powder. 


Comtihtent 
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ConttituetU  Partt. 

Lime,                .           .           - 

33.9 

Sulphuric  Acid, 

43.9 

Water,            -               -            - 

21.0 

Loss,            -            -            -        - 

2.1 

100.0 

Buckols,  in  Gehlen's  Joum. 

b.  V.  s.  158. 

Geognoattc  Situatum. 

It  occurs  principally  in  the  first  floetz  gypsum  forma- 
tion, in  thin  layers ;  less  frequently  in  rock-salt ;  also  in 
the  third  floetz  gypsum  formation ;  more  rarely  as  a  con- 
stituent part  of  metalliferous  veins ;  but  ia  considerable 
quantity  in  that  deposite  known  in  the  south  of  England 
under  the  name  Blue  or  London  Clay. 

Geographic  Situation. 

It  is  not  unfrequent  in  the  blue  clay  in  the  south  of 
England,  as  at  Shotover  Hill,  near  Oxford ;  Newhaven, 
Sussex ;  Isle  of  Shepey  in  the  Medway ;  and  at  Alston 
in  Cumberland.  It  occurs  in  the  third  floetz  gypsum 
around  Paris ;  in  veins  of  copper-pyrites  and  grey  copper- 
ore,  at  Herrengrund,  near  Newsohl ;  in  a  vein  of  galena 
or  lead-glance  at  Teschen,  in  Bohemia ;  and  all  over  the 
Continent  of  Europe,  and  in  other  quarters  of  the  globe 
where  foliated  granular  gypsum  occurs. 

UstM. 

At  a  very  early  period,  before  the  discovery  of  glass, 

selenite  was  used  for  windows ;  and  we  are  told,  that  in 

the  time  of  Seneca,  it  was  imported  into  Rome  from 

Spain,  Cyprus,  Cappadocia,  and  even  from  Africa.    It 

Q  3  continued 
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continued  to  be  used  for  tUi  puq;>08e  until  the  middle 
ages  ;  for  Albinus  informs  us^  that  in  his  timej  the  win- 
dows of  the  dome  of  Merseburg  were  of  this  mineral. 
The  first  greenhouses,  those  invented  by  Tiberius,  were 
covered  with  selenite.  According  to  PliQy^  bee-hives  were 
incased  in  selenite^  in  order  thi^t  the  bees  might  be  seen 
at  work.  It  is  used  for  the  finest  kind  of  stucco,  and 
the  most  dflicate  pastil-oolpurs.  When  burnt,  and  per- 
fectly drj,  it  is  used  for  cleansing  and  polishing  precious 
ptones,  work  in  gold  nnd  silver,  and  als9  pearls.  It  was 
formerly  much  used  by  Bomaif  Catholici  for  fr&Hing  the 
images  of  the  Virgin  Mary:  henc^?  the  names  Glncie$ 
Maria  or  Frauen-gloi  given  to  it.  It  has  also  been 
named  LapU  speculari^^  and  Gyptun^  tpecukirc  and  gh- 
ciuUf  frpm  its  resexnblance  tQ  glass  or  iq^ 

Observation^. 

The  Gypsum  of  Montnr^artro,  near  Paris^  differs  from 
the  kinds  already  descril^ed,  in  containing  a  ponsider- 
able  portion  of  carbonate  of  lime :  hence  La  Methrie,  in 
his  lately  published  work,  entitled  Le^tu  dc  Mineralogie^ 
describes  it  as  a  particular  species,  under  f  he  name  M<mi' 
maHrite.  The  following  description  is  extracted  trcm 
the  Le9on9  de  Mineralogie,  t.  ii.  p.  380. 

Montmartrite. 

Chaux  sulphatee  calcarif&re^  Lt^as  ^  ffauy. 

Gypsum  of  Montmartre. 

Its  eoloiir  is  yellowish. 

It  occurs  massive,  but  never  crystallised. 

It  is  sod. 

Ij;  effervesces  with  nitric  acid. 
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The  montmaitrite  is  <:omposed  of  gypsum  and  carb(v- 
nate  of  lime.  This  carbonate  is  converted  into  quick- 
lime  in  the  furnace,  and  thus  a  kind  of  mortar  is  made : 
it  is  on  this  account,  that  the  plaiter  made  of  this  mine* 
ral  may  be  used  in  work  exposed  to  the  weather ;  while 
tbat  of  pure  gypsum,  on  exposure,  soon  yields  to  the  ac- 
tion of  rain. 

The  montmartrite  contains,  about 

Sulphate  of  Lime,  -  83 

Carbonate  of  Lime,  -  17 

100 

£•  Anhydrite. 
Muriacit,  Werner. 

-This  species  is  divided  into  five  subspecies,  viz.  Com-, 
pact  Anhydrite,  Fibrous  Anhydrite,  Radiated  Anhydrite, 
Sparry  Anhydrite,  and  Scaly  Anhydrite. 

First  Subspncies. 

Compact  Anhydrite. 

Dichter  Muriacit,  Werner^ 

Dichter  Muriacit,  Kariten,  Tabel.  s.  5^.-^Dichter  KarsteniC 
Haus,  8.  124. — Chaux  anbydra-sulphat6e  concretionn^e-con- 
toumee,  Hauj^,  TabL  p.  11. — Dichter  Anhydrit,  Lenz,  b.  fi. 
s.  847. 

External  Characters. 
Its  colours  are  snow,  greyish,  and  milk  white,  which 
passes  into  pale  smalt-blue,  and  sky-blue;  smoke-grey.; 
tlesb^  brick,  and  brownish  red. 

Q4  It 
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It  occurs  massive,  contorted,  and  reniforai. 

It  is  feebly  glimmering,  or  dull. 

The  fracture  b  small  splintery,  passing  into  even  and 
flat  conchoidal. 

The  fragments  are  more  or  less  sharp-edged. 

It  alternates  from  translucent  to  translucent  on  the 
edges. 

It  scratches  calcareous-spar,  but  is  scratched  by  fluor- 
spar. 

It  is  greyish-white  in  the  streak. 

It  is  rather  difficultly  frangible. 

Specific  gravity,  2.850,  Klaproth.    2.906,  Ro$e. 

Constituent  Paris. 

Lime,               -        41.48        Lime,          -  42.00 

Sulphuric  Acid,         56.28        Sulphuric  Acid,  56.50 

Wat^r,        -      -        0.76        Muriate  of  Soda,  0.26 


100.00 


Loss,        -        -        1.28 


Rose,  in  Karstetf  s  100.00 

Tabellen.  Klaproth^  Beit. 

b.  iv.  8.  233. 

Geognostic  and  Geographic  Situations. 
It  occurs  in  beds  in  the  salt-mines  of  Austria  and  Salz- 
burg ;  and  also  in  the  first  fioetz  gypsum,  on  the  eastern 
foot  of  the  Hartz  mountains.  The  contorted  variety 
has  been  hitherto  found  only  in  the  salt-mines  of  Wie- 
liczka,  and  those  hear  Bochnia  iq  Poland,  and  there  it  is 
imbedded  in  clay. 

Observations. 

The  contorted  variety,  from  its  resemblance  to  the 
convolutions  of  the  intestines,  used  to  be  called  Pierre  de 
Tripes,  and  was  for  some  time  confounded  with  Heavy- 
spar. 

Second 
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Second  Sybspecies, 

Fibrous  Anhydrite. 

Fasriger  Myriadit,  Werner. 

Fasriger  Muiiacit,  Karsten,  TabeL  s.  52. — Fasriger  Karstenit, 
Haus.  s.  124. — ^Fasriger  Anhydrit,  Lenz,  b.  ii,  a.  848. 

External  Characters, 

Its  colours  are  hjacinth-red^  brick-red>  blood-red,  an6 
flesh-red. 

It  occurs  massife. 

Internally  it  is  glimmering  and  glistening,  and  pearly. 

The  fracture  is  delicate  andjNurallel  fibrous. 

The  fragments  are  long  spliptery. 

It  is  translucent  on  the  edges,  or  feebly  translucent 

It  is  rather  easily  frangible. 

Geographic  Situation. 

It  is  found  at  Hall  in  the  Tyrol,  and  at  Ischel  ip 
Upper  Austria. 

Third  Subspecies^ 

Radiated  Anhydrite. 

Strahliger  Muriacit,  Karsten. 

Strahliger  Karstenit,  Haus,  s.  124.— Strahliger  Muriacit>  Kar* 
sten,  Tabel.  s.  52. — Strahliger  Anhydrite  Lenz,  b.  ii.  $;  849* 

External  Characters. 
Its  colour  is  sometimes  indigo-blue^  much  milled  with 
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grey,  so  that  it  often  passes  into  a  kind  of  smoke-grej ; 
sometimes  the  colour  is  intermediate  between  Berlin  and 
smalt  blue ;  and  rarely,  and  then  only  in  spots,  it  is 
brick-red  and  aurora-red. 

It  occurs  massive. 

Some  parts  of  the  fnacture-auiibce  (the  radiated)  are 
splendent  and  pearly,  others  (the  splintery)  are  glbtening. 

The  fracture  is  partly  short,  narrow,  straight  and  stel- 
lular radiated,  and  partly  splintery. 

The  fragments  are  indeterminate  angular,  and  rather 
bluntpedged. 

It  Is  translucent. 

It  is  serai-hard. 

Specific  gravity,  3.940,  Elaproth.    2.900, 3.000,  Hau^ 

Ctmsikuint  Parts, 
Lime,         -  .  - 

Sulphuric  Acid, 
Oxide  of  Iron, 
Silica,  ... 

§9.35 
Elaproth,  Beit.  b.  iv.  s.  229. 

Geognostic  and  Geographic  Situattona. 
Along  with  sparry  anhydrite  and  compact  gypsum,  it 
forms  a  bed  in  granular  gypsum,  at  the  village  of  Tiede, 
near  Brunswid^ ;  and  is  also  &und  at  Hall  in  the  Tyrol, 
Sulz  on  the  Neckar,  Carinthia,  and  Ischel  in  Austria. 

Uses, 

The  blue  varieties  are  sometimes  cut  and  polished  for ' 
ornamental  purposes ;  but  it  is  said  that  it  does  not  form 
so  good  a  stucco  as  common  gypsum* 

Fourifh 
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Fourth  Subspecies. 

Sparry  Anhydrite'^or  Cube-Spar. 

Wurfebpatli,  Werner. 

Spatbiger  Karstent^  Bams,  s.  124.— ^pathiger  MnriBcit^  Kar* 
Sim,  Tidjel.  s.  5S« — Chaenx  sdpfast^e  Anhydre  laminaire, 
Hmnf,  TabL  p.  10.— Wurfelspath,  Lenz,  b.  iL  s.  9^- 

External  Characters, 

The  principal  colour  is  white,  of  which  it  exhibit  the 
following  varieties,  viz.  greyish,  reddish,  and  yellowish 
white :  besides  these  colours,  it  also  occasionally  exhi- 
bits the  following,  viz.  dark  ash-grey,  brick,  and  pale  rose 
red,  pale  honey-yellow,  and  colours  intermediate  between 
Uhiish-grey  and  viokt-Uve,  and  between  brick-red  and 
aurora-4^. 

It  occurs  massive ;  and  crystallbed  in  the  following  fi- 
gures: 

1.  Rectangular  four-sided  prism  *  :  it  is  sometimes  so 
low  as  to  form  a  four-sided  table. 

8.  Broad  six-sided  prism. 

3.  Eight-sided  prism  ;  or  it  may  be  viewed  as  the  rec- 
tangular four-sided  prbm,  truncated  on  the  lateral 


4.  Broad  rectangular  four-sided  prism,  acuminated  on 
the  extremities  with  four  planes,  which  are  set  on 
the  lateral  edges,  and  the  apex  of  the  acumination 
deq>ly  truncated. 

Externally 

*  Aocordiflg  to  Boumoo,  Its  primitive  form  is  a  rectangular  |bur-sid<d 
prismi  with  square  bases. 
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Externallj  it  is  shining,  or  splendent  and  pearly:  in- 
ternally splendent  and  pearly. 

The  fracture  is  foliated,  with  a  twofold  cleavage,  in 
which  the  cleavages  are  parallel  with  the  lateral  planes 
of  the  four-sided  prism. 

The  fragments  are  cubical. 

It  sometimes  occurs  in  thick  and  straight  lamellar  con- 
cretions ;  also  large  granular  concretions. 

It  alternates  from  transparent  to  strongly  translucent, 
and  refracts  double. 

It  is  semi-hard  ;  it  scratches  calcareous-spar,  but  does 
not  aflect  fluor-spar. 

It  is  brittle. 

It  is  very  easily  frangible. 

Specific  gravity,  2.957,  Bounum.    2.964,  Klaprtith. 

Chemical  Characters. 

When  exposed  to  the  blowpipe,  it  does  not  exfoliate, 
and  melt  like  gypsum,  but  becomes  glazed  over  with  a 
white  friable  enamel. 

Conatiiuent  Parts. 

According  to  Elaproth,  it  is  a  Sulphate  of  Lime,  with- 
out water,  and  with  a  slight  admixture  of  Muriate  of 
Soda. 

Geognostic  and  Geographic  Situations. 
It  is  sometimes  met  with  in  the  gypsum  of  Notting- 
hamshire *.  In  the  salt-mines  of  Hall  in  the  Tyrol ;  in 
those  of  Bex  in  Switzerland ;  in  quartz,  along  with  talc, 
sulphur,  and  iron-pyrites,  in  the  mine  of  Pesay,  also  in 
Switzerland. 

Fifth 

•  Greenough. 
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Fifth  SubsptcUi. 

Scaly  Anhydrite. 

Anhydrit,  Werner.  * 

Schupiger  Muriacit,  Karsten. 

Sbhuphiger  Slantemt,  Hdus.  ft;  1S4: — Schuphiger  Monadt^ 
Karsten,  Tabel.  s.  52. — Chaux  sulphate  Anhydre  lamdlaire^ 
Hamf,  TabL  p.  10.«-«-Sdiiippigef  Anhydrite  Lent,  b.  ii.  8. 849* 

Efxtemal  Chdractersm 
Its  colours  are  snow,  greyish,  and  milk  wliite,  which 
latter  passes  into  smalt-blue,  and  rarely  into  grey. 
It  occurs  massive. 
The  lustre  is  splendent  and"  pearly. 
The  fracture  is  confused  foliated. 
It  occurs  in  fine  granular  scaly  concretions. 
The  fragments  are  not  particularly  blunt-edged. 
It  is  translucent  on  the  edges. 
It  is  easily  frangible. 
It  is  soil  ? 
Specific  gravity,  2.957,  Hauy. 

Constituent  Part: 

Lime, 

Sutpburic  Acid, 
Muriate  of  Soda, 

97.75 
Klaproih^  Beit  b.  iv.  s.  S35. 

Geognoitic  and  Geographic  Situations. 
It  is  found  in  the  salt-mines  of  Hall  in  the  Tyrol^ 
5088  feet  above  the  level  of  the  sea. 

3.  Vulpinite.- 
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S.  Vulpinitc. 

Vul^te^  De  La  Mdhrie^  Tablctnx.  ■  Chaut  iulphat^  quaH^' 
zifere,  Hmy,  t.  iw*  p.  d55.*»PieiTe  de  Vulfmio,  dans  le  Ber« 
gamaace^  Fkuriau  de  BeOevue, — Chaitx  anhydro^olphat^c 
^xmxtmkre,  Hmy,  TabK  p.  il« — Ynlpiiiit,  Lms^  b»  ii.  a.  851^ 

Its  colour  is  grejiah-wbite^  and  Tmncd  with  Utush<» 

It  occurs  massire. 
Internallj  it  is  splendent. 

The  fracture  is  foliated,  and  it  »  said  to  exhibit  n 
threefold  slightly  oblique  dearage. 
The  fragments  are  rhomboidal. 
It  occurs  in  granular  distinct  concretions. 
It  is  translucent  on  the  sedges. 
It  is  soft. 
It  is  brittle. 
It  is  easilj  frangible. 
Specific  gravity,  2.8T8,  Hawf. 

Chemical  Chdfdciers. 

It  melts  easily  before  Che  blowpipe  into  a  white  oipaqud 
enamel ;  and  becomes  feebly  phospfaoresc^it  when  throwif 
#n  glowing  coals. 


Cmutitutnt 
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ConstituaU  ParU. 


Sulphate  of  Lime, 

Silica,  .  -  . 

100.0 
VauqueltUj  in  Bulletin  des  Science^  de  Ia 
-    Society  Philomatique,  N.  9, ;  Jour* 

nal  de  Physique,  t.  xlvli.  p.  101.; 

Journal  des  Mines,  N.  xxxiv. 

Geognosiie  and  Geographic  Situations* 

It  occurs  along  with  granular  foliated  limestone,  and 
is  sometimes  associated  with  quartz,  and  occasionally  with 
aulphur.     It  is  found  at  Vulpino  in  Italy. 

Uses. 

1.  It  takes  a  very  fine  polish,  and  is  employed  by  the 
gtatuaries  of  Bergamo  and  Milan  for  jnaking  slabs,  chim^ 
ney-pieces.  Sec.  It  is  known  to  artists  by  the  name 
Marmo  bardiglio  di  Bergamo, 

3.  It  was  first  particularly  noticed  by  Fleurlau. 


4.  Glauberite. 

Glauberite,  Brongniart. 

Glauberite^  Brvng.  Journal  des  Mines,  t.  xxiii.  p.  5.  Id.  Haui/, 
Tabl.  p.  23.    Id,  Lenz,  b*4i.  s.  950.    Id.  Aikin,  p.  139. 

External  Characters. 

Its  colours  are  greyish-white,  and  wine-yellow. 
It  occurs  crystallised,  in  very  low  oblique  four-sided 
prbms,  the  lateral  edges  of  which  are  104*  28'  and 

76^ 
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75^  SS^i  and  in  which  the  terminal  planes  are  set  on  ob^ 
liquely. 

The  crystals  occur  singly,  oi'  in  groups. 

The  lateral  plailiss  are  transversely  streaked  i  the  t^- 
minal  planes  are  smooth. 

It  is  shining. 

The  fracture  parallel  with  the  terminal  planes  and 
edges  is  foliated ;  in  other  directions  it  is  ccmchoidaL 

It  is  softer  than  calcareous-spar. 

It  is  transparent. 

It  is  brittle. 

Specific  gravity,  2.700. 

ChetMcal  Ckaroeters. 

It  decrepitates  before  die  blowpipe,  and  melts  into  a 
white  enamel.  In  water,  it  becomes  opaque,  and  is  part- 
ly soluble. 

Ctmstituent  Parts. 

Dry  Sulphate  of  Lime,  49.0 

Dry  Sulphate  of  Soda,  51.0 

100.0 
Brongniartf  J.  des  Mines,  t.  xxiiL  p.  17. 

Geognostic  and  Geographio  Situations. 

It  is  found  imbedded  in  rock-salt  at  Villaruba,  near 
Ocana  in  New  Castile,  in  Spain. 

Observations. 

It  was  brought  from  Spain  to  Paris  by  M.  Dumeril^ 
and  first  analysed  and  described  by  Brongniart. 

XXV.  BORACITE 
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XXV.  BORACITE  FAMILY. 

This  Family  contains  the  following  species,  viz,  Da- 
tolite,  Botryolite,  and  fioracite. 

1.  DatoUte, 

Datholit,  Werner. 

Chaux  Datholite,  Brong.  t.  ii.  p.  397-  Id.  Haus.  s.  123.  Id. 
Karx(,  Tabel.  s  17— Chaux  borat6e  silirieuse  Hauif,  TM* 
p.  17. — Datolit,  Lenz,  b  ii.  s.  859.    Id.  AtkiA,  p.  127. 

External  Characters. 

Its  colours  are  greyish-white,  milk-white,  greenish* 
white,  greenish-grey,  which  latter  inclines  to  celandine- 
green,  and  rarely  to  muddy  honey-yellow. 

It  (occurs  massive;  and  crystallised  in  the  following 
figures. 

1.  Oblique  four-sided  prism  *,  which  is  very  rare'y  per- 
fect, generally  truncated  on  the  angles  and  lateral 
edges ;  sometimes  also  bevelled  on  the  lateral  edges. 
When  the  truncations  on  the  angles  becomes  so 
large  that  they  meet,  there  is  formed 
S.  An  oblique  four-sided  prism,  flatly  acuminated  with 

four  planes,  which  are  set  on  the  lateral  edgi's. 
The  crystals  are  small,  seldom  middle-^ized,  and  Ibrm 
druses :  thev  are  Sometimes  rough,  sometimes  smooth^ 
and  splendent. 

Vol.  II.  R  Internally 

*  Accurding  to  Hausmnnn,  the  T^i'nkitivc  fi^ue  is  an  oblique  fouiosided 
prism,  having  lateral  edges  of  77 <>  SC  and  10««  SO. 
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Internally  it  is  shining,  inclining  to  glistening,  and  the 
lustre  is  resinous. 

The  fracture  is  small  grained  uneven,  which  sometimes 
approaches  to  splintery,  and  small  conchoidal  *. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  occurs  in  large,  coarse,  and  small  angulo-granular 
distinct  concretions,  which  are  easily  separable,  and  some- 
times approach  to  the  prismatic  and  wedge  shape. 

It  is  generally  translucent,  and  sometimes  transparent. 

It  is  semi-hard  ;  it  scratches  glass  with  difficulty. 

It  is  very  brittle. 

It  b  difficultly  frangible. 

Specific  gravity,  2.980,  Klaproth. 

Chemical  Characters. 
When  exposed  to  the  flame  of  a  candle,  it  becomes 
opaque,  and  may  then  be  easily  rubbed  down  between 
the  fingers.  Before  the  blowpipe,  it  intumesces  into  a 
milk-white  coloured  mass,  and  then  melts  into  a  globule 
of  a  pale  rose  colour. 

ConstiluefU  Parti. 

Silica,         -        36.50        Silica,         -  S7.66 

Lime,        -         35.60        Lhne,         -  34.00 

BoracicAcid,       24.00        Boracic  Acid,  21.67 

Water,          -        4.00        Water,         -  5.60 

Trace  of  Iron  and                  Loss,            -  1.17 


Manganese. 


100.00 


100.00  Yauqueliuy  in  Lucases 

Klaproth,  Beit.  Tab.  Meth.  II.  71. 

b.  iv.  s.  359.  Geognosttc 

*  Hausmann  is  of  opinion,  that  a  double  cleavage  occurs,  in  which  the 
^«avages  are  parallel  with  the  iides  of  the  obIi(x^*<6  four»si<led  prism. 
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Geognosiic  and  Geographic  Situationi. 
tt  is  associated  with  large  foliated  granular  calcareous 
spar,  more  rarely  with  violet-blue  fluor-spar,  and  some- 
times with  apple-green  prehnite,  with  which  it  occurs  in 
beds,  in  a  variety  of  mica-slate,  subordinate  to  gneiss  at 
Arendal  in  Norway  It  has  also  been  found  in  small 
veins  in  greenstone  on  the  Geisalpe,  near  Sontbofen. 

ObservaltoTia. 

1.  It  was  first  observed  and  described  by  Esmark,  who 
met  with  it  at  Arendal. 

2.  It  resembles  Prehnite,  both  in  external  aspect  and 
in  geognostic  situation* 

S-  Botry elite. 

Botryolith,  Hausmann. 

This  species  is  divided  into  two  subspecies^  vis.  FibroQ9 
Botryolite,  and  Earthy  Botryolite. 

First  Subspecies, 

Fibrous  Botryolite. 

Fasrigcr  Botryolith,  Hausmann. 

Fasrigcr  Botryolith,  Haus,  s.  Iv2  — Chaux  borate  silice  concre- 
tionnee-mamellonn6,  Hauy,  Tabl.  p.    I?. — Fasriger  Botry 
olit,  Lenz,  b.  ii.  s.  858. — Botryolite,  Aikiti,  p.  127- 

'i 

External  Characters, 

Externally  it  is  pearl-grey,  and  yellowish-grey ;  inter- 
nally greyish,  milk,  and  reddish  white,  which  passes  into 
pale  rose-red.     The  colours  are  in  concentric  stripes. 

BS  It 
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It  occurs  generally  small,  seldom  large  botrjoidatf 
sometimes  approaching  to  reniform. 

The  surface  is  granulated  or  rough,  and  dull. 

Internally  it  is  glimmering  and  pearly. 

The  fracture  is  very  delicate  and  stellular  fibroos,  and 
sometimes  passes  into  splintery. 

It  occurs  in  thin  and  concentric  lamellar  distinct  con- 
cretions. 

It  is  translucent  on  the  edges. 

It  is  semi-hard,  approaching  to  soft. 

It  is  brittle. 

It  is  not  particularly  heavy. 

Specific  gravity,  2.885,  Klaprotk. 

Chemical  Characters* 

It  intumcsces  and  melts  into  a  white  glass  before  the. 
blowpipe. 


Constituent  Parts. 

Silica,            -        -        - 

S6.00 

Linae,         ... 

39.50 

Bbracic  Acid, 

13.50 

Oxide  of  Iron, 

1.00 

Water, 

6.50 

96.50 

Xlaproth, 

Beit.  b.  V.  8.  125 

Geognostic  and  Geographic  Situations. 

It  occurs  in  the  Kjenlie  mine,  near  Arendal  in  Nor- 
way, along  witii  common  quartz,  schorl,  calcareous-spar, 
iron-pyrites,  and  magnetic  ironstone,  in  a  bed  in  gneiss. 

Observations. 
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Observations. 


1.  It  is  distinguished  by  its  colours,  botryoidal  shape, 
concentric  curved  lamellar  concretions,  delicate  and  stel- 
lular fibrous  fracture,  its  pearly  lustre,  and  specific  gra- 
vity. 

2.  It  was  first  described  by  Abildgaard  of  Copenhagen, 
under  the  name  Semuglobular  Zeolite,  Its  chemical  pro- 
perties were  first  noticed  by  Esmark,  who,  from  the  ef- 
fects produced  on  it  by  the  blowpipe,  conjectured  that  it 
contained  boracic  acid.  This  conjecture  was  confirmed 
by  the  experiments  of  Gahn  and  Hausmann,  who  disco- 
vered, that,  like  datolite,  it  contained  boracic  acid;  lime, 
and  silica ;  and  Hausmann,  on  account  of  its  botryoidal 
shape,  gave  it  the  name  it  now  bears.  , 


Second  Subspecies. 

Earthy  Botryolite. 

Erdiger  Botryolith,  Hausmann. 

Erdiger  Botryolith,  Ilaus.  s   122.    Id.  Lenz,  b.  ii.  s   859- 

External  Characters. 
Its  colour  is  snow-white. 
It  is  small  botryoidal. 
It  is  dull. 
The  fracture  is  earthy. 

Gcognostic  and  Geographic  Situation. 
It  occurs  along  with  the  fibrous  subspecies. 


R3  3.  Boracite. 
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8.  Boracitc.^ 

Boracit,  Werner. 

Boradt,  Wid.  s.  5S3.  Id.  Kirw.  vol.  i.  p.  172  Id.  Eslner,  h.  ii. 
8.  1061.  Id.  Emm.  b.  i.  s.  509>  Id  Nap.  p.  370,  Id. 
Broch  t  1.  p.  589.  Id  Hauy,  t  ii.  p.  337.  Id  Reuss,  b.  \u 
2.  s.  372  /</.  Litt/.  b.  i.  s.  l60.  Id.  Suck.  U  th.  s.  578. 
Id,  Bert  s.  137.  Id.  Mohs,  b.  ii.  s.  232. — Magnesie  borate, 
Lucas,  p.  20. — Rorazit,  Leonhard,  Tabel.  s.  41. — Magnesie 
borat^e,  Brong.  t  i.  p.  l67.  Id  Brard,  p.  6S. — Boracit, 
Karsten,  Tabel.  s.  48.  Id.  Haus.  s.  120.  Id  Kid,  vol.  i. 
p.  118. — Magnesie  borate,  Hauy,  Tabl.  p  l6. — Borazi^ 
Lenz,  b.  ii.  8.  855.   Id.  Oken,  b.  i.  s.  399    Id.  Aikin,  p.  127. 

External  Characters. 

tts  colours  are  greyish  and  yellowish  white,  which 
passes  into  yellowish-grey,  ash-grey,  smoke-grey,  and 
pale  greenish-grey. 

It  has  been  hitherto  found  only  in  a  regularly  crystal- 
lised state,  in  the  following  figures : 

1.  Cube. 

a.  Perfect. 

b.  More  or  less  deeply  truncated  on  all  the  angles' 

and  edges  *. 

c.  The  edges  only  truncated. 

d.  The  angles  only  truncated. 

e.  Truncated  on  all  the  edges ;  but  only  the  alter- 

nate angles  truncated  -f-. 
The  crystals  are  seldom  middle-sized,  more  generaUj 
small,  and  very  small,  and  very  rarely  two  cubes  are 
grown  together. 

The 

*  Magnesie  borate  surmbondante«  Hmujr. 
-f  Magnesie  boraUe  defective,  Hauj. 
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The  external  surface  is  generally  rough,  seldom  smooth, 
when  it  is  shining  or  splendent,  and  adamantine. 

Internally  the  lustre  is  shining,  inclining  to  glistening, 
and  is  adamantine,  inclining  to  resinous. 

The  fracture  is  intermediate  betwreen  small  and  fine 
grained  uneven  and  imperfect  conchoidal,  sometimes  con* 
cealed  foliated,  with  a  threefold  cleavage,  the  folia  paral- 
lel with  the  sides  df  the  cube. 

Tfie  fragments  are  indeterminate  angular,  and  not  par- 
ticularly sharp-edged. 

It  is  sometimes  translucent,  sometimes  transparent. 

It  is  semi-hard  in  a  high  degree ;  it  scratches  glasa^ 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  2.5662,  Westrumb.     2  911,  Karsien. 

Physical  Characters. 
It  is  pyro- electric  on  all  the  angles,  those  that  are  dia- 
gonally opposite  being  one  positive,  and  the  other  nega- 
tive. 

Chemical  Characters. 

Before  the  blowpipe,  it  is  fusible,  with  ebullition,  into 
a  yellowish  enamel. 


Constituent  Parts. 

From  Luncburg. 

Prom  Segcbcrg. 

From  Lunebtirg. 

Lime, 

11.00 

Magnesia, 

13.50 

36.3 

16.6 

Alumina, 

1.00 

Silica, 

2.00 

Oxide  of  Iron, 

,      075 

Bol-acic  Acid, 

68.00 
96.25 

63.7 

63.4 

100 

100.0 

Wtstrumb. 

PM^ 

Vauqudin. 

Ri 

Vauquelin 
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Vauqueliri  found  no  lime  in  the  transparent  crystals, 
but  only  magnesia :  bence  he  is  of  opinion,  that  boracite 
is  a  simple  borate  of  magnesia.  Nearly  the  same  result 
was  obtained  by  l^fafT,  in  hb  analysb  of  the  boracite  of 
the  Segeberg. 

Geognostic  and  Geographic  Situatiom. 

This  curious  mineral  has  been  hitherto  found  only  in 
rocks  of  gypsum  in  the  Kalkberg,  at  Luneburg  in  Ha- 
nover ;  and  also  in  the  same  formation,  in  the  Segeberg, 
near  Kiel  in  Holstein. 

Observatiom. 

1.  Lazius,  who  first  attended  to  this  mineral,  named  it 
Cubic  Quartz :  VVestrumb  found  by  chemical  analysis  that 
it  contained  boracic  acid  and  earths,  and  named  it  Seda- 
tive-spar ;  and  Werner  gave  it  its  present  denomination. 

2.  Fluor-spar  is  sometimes  cut  into  the  form  of  bora- 
cite crystals,  and  sold  as  such  to  the  ignorant. 


XXVI.  BARYTE 
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XXVI.    BARYTE  FAMILY. 

This  Family  contains  the  following  species,  viz  Wi- 
therite,  Heavy-Spar,  Hepatite,  Strontian,  and  Celestine. 

1.  Witherite. 

Witherit,  Werner. 

Baryt  acr^e,  De  Bom,  U  i  p.  267.— Witherit,  Wid.  s.  554.— 
Barolite,  Kirw  vol.  i  p.  134. — Luft  oder  Kohlensaurer  Baryt, 
Eftner,  b  ii.  s.  1124.— Witerite,  Nap.  p  3h7.  Id.  iMtn.  t  ii. 
p.  20. — Baryta  caibonat^e,  Hauy,  t.  ii  p.  S09  — La  Witheiite, 
Brock,  t.  i.  p.  613.— Witherit,  Reuss,  h.  ii.  2  s.  430  Id. 
Lud.  b.  i.  s  167.  Id.  Suck.  K  th.  s  69S  Id  Bert,  s  120. 
Id.  Mohs,  b.  ii-  s.  200.  Id,  Hab.  s.  93.  —  Baryte  caibonat^e, 
Luvas,  p  16. — Witherite,'  I^onhard,  Tabel.  6.  39. — Baryte 
carbonat^e,  Brons^  t  i.  p.  255.  /d.  Brard,  p.  60. — Withe- 
rit,  Karsien,  Tabel.  s.  54.  Id  Haut.  s.  132.  Id.  Kid,  vol.  i. 
p.  86. —Baryt  carbonat*e,  Hatty,  Tabl.  p.  13. — Witherit, 
Lenz,  b.  ii.  s.  881.    Id.  Oken,  b.  i.  s.  412.   Id.  Aikin,  p.  144. 

External  Characters. 
Its  colours  are  greyish  and  yellowish  white,  also  pale 
bluish-grey,  and  greenish-grey,  yellowish-grey,  pale  wine- 
yellow,  and  pale  flesh-red. 

It  occurs   hiassive,  disseminated,  in  crusts,  cellular, 
corroded ,  and  crystallised  in  the  following  figures  : 
1.  Six  sided  prism  *«  acuminated  with  six  planes,  which 
are  set  on  the  lateral  planes. 

2.  Preceding 

•  Its  primlUfe  figure  is  a  rhombdd  of  880  e"  and  91 0  54'. 
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f .  Preceding  figure,  in'which  the  summit  of  the  accr- 
mination  is  more  or  less  deeplj  truncated. 

3.  N**  1.  in  which  the  edges  between  the  lateral  and 

acuminating  planes  are  truncated. 

4.  Double  six-sided  pyramid. 

The  crystals  are  middle-sized,  small,  and  very  small. 

Externally  it  is  glistening ;  internally  it  is  shining  on 
the  principal  fracture,  and  glistening  on  the  cross  frac- 
ture, and  the  lustre  is  resinous. 

The  principal  fracture  is  intermediate  between  flori- 
form  foliated,  and  narrow  scopiform  radiated  ;  the  cross 
fracture  uneven,  inclining  to  splintery. 

The  fragments  are  wedge-shaped,  or  indeterminate  an- 
gular. 

The  massive  varieties  occur  in  thin  wedge-shaped  di- 
stinct concretions,  which  are  often  very  much  grown  to- 
gether, and  occasionally  pass  into  coarse  granular. 

It  is  translucent,  rarely  semi-transparent. 

It  is  soft,  inclining  to  semi-hard ;  scratches  calcareous- 
spar,  but  is  scratched  by  fluor-spar. 

It  is  brittle. 

It  is  easily  frangible. 

It  is  heavy. 

Specific  gravity,  4.271,  Lichtenberg.     4.361,  Karsten. 

Chemical  Charactert. 

Before  the  blowpipe  it  decrepitates  slightly,  and  melts 
readily  into  a  white  enamel ;  it  is  soluble,  with  efferves- 
cence,  in  diluted  muriatic  or  nitric  acid. 

Comiilucnt 
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Constituent  Partt. 

Barytes,  745 

Carbonic  add,  22.5 


Barytet, 
Carbonic  add. 

Water, 


1%M 

2aoQ 

0.33 


loao 


99.99 

BnckcUf  in  Bdtr. 

a.  Cbem.  I.  It, 


Carbonate  of  Ba- 

rytes,  98.246 

Carbonate  of 

Strontian«  1.703 
Alumina,  with 

Iron,  0.043 

Carbonate   of 

Copper,  0.006 

loaooo 

Klapntkf  Bdt.  b.  ii.  s.  8d. 


Geognosttc  and  Geographic  Situations* 

It  occurs  in  Cumberland  and  Durham,  in  lead-veins 
that  traverse  a  flcetz  limestone,  which  rests  on  rod  sand« 
stone,  and  in  these  it  is  associated  with  coralloidal  arrago*' 
nite,  brown-spar,  earthy  fluor-spar,  heavy -spar,  and  gaien* 
or  leadglance,  white  lead-ore,  green  lead-ore,  copper-py- 
rites, azure  copper  ore,  malachite,  iron  pyrites,  sparry  iron- 
ore,  calamine,  and  blende.  In  these  counties,  it  is  met 
with  at  Aldstone  in  Cumberland ;  Arkendaie,  Welhope, 
end  Dufton  in  Durham.  It  also  occurs  at  Merton  Fell  in 
Westmoreland;  Snailback  mine  in  Shropshire;  and  at 
Anglesark  in  Lancashire,  in  a  vein  of  galena,  along  with 
heavy-spar.  It  is  associated  with  sparry  ironstone  near 
Steinbauer,  not  far  from  Neuberg  and  Mariazell  in  Sti- 
ria :  in  the  Leogang  in  Salzburg,  along  with  sparry  iron- 
stone, and  copper- pyrites. 

Aftia, — At  Schlangenberg  and  Zincof,  in  the  AJtain 
Mountains. 

Uses. 

It  is  a  very  active  poison,  and  in  some  districts,  as  in 
Cumberland,  it  is  employed  for  the  purpose  of  destroying 
rats.  When  dissolvt-d  by  muriatic  acid,  the  solution  of 
muriate  of  barytes  thu»  obtained^  is  said  to  prove  service- 
able in  scrofulM* 

Observutii 


Digitizec  ^^ r> 


268  BARYTE  FAMILY. 

Observationa. 
It  is  distinguished  from  Heavy-spar^  by  its  dissolving 
in  nitrous  acid  ;  from  Cekstine,  by  the  same  property. 


2.  Heavy-Spar. 

Schwcrspath,  Werner. 

This  species  is  divided  into  eight  subspecies,  viz.  Earthy 
Heavy-Spar  or  Heavy-Spar  Earth,  Compact  Heavy-Spar, 
Granular  Heavy-Spar,  Lamellar  Heavy-Spar,  Fibrous 
Heavy-Spar,  Radiated  Heavy-Spar  or  Bolognese  Spar, 
and  Prismatic  Heavy-Spar. 

First  Subspecies. 

Earlhy  Heavy-Spar,  or  Heavy- Spar  Earth. 

Schwerspath  Erde,  Werner. 

Baryta  vitriolee  terrcuse,  De  Bom,  t.  i.  p.  268.— Schwerspath- 
erde,  Wid,  s.  558. — Earthy  Baroselcnite,  Kirw.  vol.L  p.  138. 
— Schwerspath-erde,  Eslner,  b.  ii.  s.  1143.  Id,  Emm.  b.  i. 
s.  550. — Baryta  vitriolata  lerrea.  Nap.  p.  402. — Le  spath  pe- 
sant  terreux.  Brock,  t.  i.  p.  6l7. — Erdiger  Barj-t,  Beuss, 
h.  ii.  2.  s.  437.  Id.  Lud.  b.  i.  s.  l68.  Id,  Suck.  Ir  th.  s.  697. 
Id.  Bert.  s.  122. — Barj'terde,  Mohs,  h.  ii.  s.  IO6. — Erdiger 
Baryt,  Leonkard,  Tabel.  s.  SQ. — Baryte  sulphatee  terreux, 
Brortg.  t  i.  p.  252. — Erdiger  Baryt,  Haus.  s.  134.  Id.  Kar* 
sten,  Tabel.  s.  54. — Earthy  Sulphate  of  Baryt,  Kid,  vol.  i. 
p.  87.— Baryterde,  Lenz,  b.  ii.  s.  389. 

External  Characters. 

Its  colo'urs  are  snow,  greyish,  yellowish,  and  reddish 

white ; 
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white ;  and  sometimes  incline  to  pale  yellowish-grey,  aq4 
straw-yellow. 

It  occars  sometimes  loose,  sometimes  cohering. 

It  is  composed  of  dull  or  glimmering  dusty  particles, 
which  feel  meagre,  and  are  heavy. 

Constitttent  Parts. 
It  Is  Sulphate  of  Barytes. 

Geognostic  and  Geographic  Situations, 

It  occurs  in  drusy  cavities  in  veins  of  heavy-spar,  ht 
Staffordshire  and  Derbyshire;  at  Freyberg  in  Saxony, 
and  Mies  in  Bohemia;  and  it  occurs  in  veins,  or  in  large 
nests,  in  marl,  at  Canstein  in  Westphalia. 

Observations. 

1.  It  is  distinguished  from  all  other  earthy  minerals, 
by  its  great  specific  gravity. 

2.  Some  mineralogists  are  of  opinion,  that  is  disinte- 
grated compact  Heavy-spar ;  and  others  maintain  that  it 
is  an  original  formation ;  which  latter  opinion  is  counte- 
nanced in  those  instances  where  the  earthy  heavy-spar 
occurs  in  close  cavities. 


SecojJ 
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Stcond  Subspecies. 

Compact  Heavy-Spar. 

Dichter  Schwerspath,  Werner. 

Baryte  vitriolata  compacte^  De  Bam,  t.  i.  p.  £68.-— Dichter 
Schwerspath,  Wid.  s.  559. — Compact  Baroselenite,  Ktrm. 
vol.  i.  p.  138. — Dichter  Schwerspath,  Estner,  b.  ii.  s  1146. 
Id,  Emm  b.  i  s.  552 — Barite  vitriolata  compatta.  Nap. 
p  400  — Le  Spath  pesant  compacte.  Brock,  t.  i  p.  6l8. — 
Dichter  S<ihwerspath,  Reuss,  b.  ii.  2.  s  438.  Id  Lud  b.  L 
s.  169.  Id.  Suck  ir  th.  8  698.  Id.  BeH.  s.  128.  Id.  Mohs, 
b.  ii.  s.  206  Id.  Leonhard,  Tabel.  s  39  — Baryte  8u)phat6e 
compacte,  Brong,  t.  i.  [x  252. — Dichter  Baryte,  Karxien, 
Tabel.  s.  54.  Id.  Haus.  s.  1 33. — Baryte  sulphatec  compaae, 
Hauif,  Tabl.  p.  13 — Dichter  Baryte,  Lenz,  h.  ii.  g.  890. 

External  Characters. 

Its  colours  are  yellowish  and  reddish  white ;  yellowish 
and  smoke  grey ;  cream  and  ochre  yellow ;  and  pale 
flesh  red. 

It  occurs  massive,  disseminated,  rcniform,  semi-gtobu- 
lar,  tuberose,  with  cubic  impressions,  and  often  marked 
with  dendritic  delineations. 

Internally  it  is  glimmering. 

The  fracture  is  coarse  earthy,  passing  into  fine  grained 
uneven  :  sometimes  it  is  imperfect  foliated. 

The  fragments  are  indeterminate  angular,  and  bluni* 
edged. 

It  occurs  in  thick  curved  lamellar  concretions. 

It  is  opaque  or  translucent  on  the  edges. 

It  is  soft. 

It  is  rather  sectile. 

It  is  easily  frangible. 

Specific  gravity,  4.484. 

Conslituertt 
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Constituent  Parts. 

Sulphate  of  Bary  tes,         n 

83.0 

Silica,         .         . 

6.0 

Alumina,           -         .        - 

1.0 

Water, 

2.0 

Oxide  of  Iron, 

4.0 

■^ 

96.0 

Westrumb,  in  Bergbaukunde,  IL  ».  47- 

Creognosttc  and  Geographic  Situations. 

It  is  found  in  the  mines  of  StafTordshire  and  Derby- 
shire, where  it  is  named  Cawk.  ft  also  occurs  at  Meis 
in  Bohemia,  Freyberg  in  Saxony,  in  the  Hartz,  and  the 
Breisgau  :  also  in  clay-slate,  near  Senros  in  Savoy';  and 
in  Austria  and  Stiria. 


Third  Subspecies. 

Granular  Heavy-Span 

Korniger  Schwerspath,   Warner. 

Bl'attriger  Schwerspath,  Wid.  s.  561. — Kbmiger  Schweiwpatlv 
Emfn,  b.  i.  s.  556. — Le  Spath  pesant  grcnue,  Broch.  t.  L 
p.  620 — Korniger  Baryt,  Heius,  b.  ii.  2.  s.  441.  Jd.  Lud. 
b.  i.  s.  169.  Id.  SucLU  th.  s.  701. ,  Id.  Bert.  s.  124.  Id. 
Mohs,  b.  ii.  8.  206.  Id.  Leonhard,  Tabel.  s.  39. — Baryte  std- 
phatee  grenue,  Brong.  t.  i.  p.  253. — Schuppiger  Baryt,  Haus. 
s.  133. — Korniger  Baryt,  Karsten,  Tabel.  s.  54. — Bajyte  sul- 
phat^e  granulaire,  Hauy,  Tab!,  p.  IS. — Korniger  Baryt,  Len%, 
h.  ii.  8.  891. — Granular  Heavy-Spar,  Aikiu,  p.  145. 

External  Characters, 
The  colours  are  snow,  yellowish,  greyish,  and  reddisli 
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white,  and  sometimes  dark  ash-grej.  It  is  occasional!/ 
spotted  brown  and  yellow  on  the  surface. 

It  occurs  massive. 

Internally  it  is  glistening,  approaching  to  shining,  and 
is  pearly. 

The  fracture  is  foliated,  sometimes  passing  into  splin- 
tery. 

The  fragments  are  indeterminate  angular,  and  blunt- 
edged. 

It  occurs  in  distinct  concretions,  which  are  generally 
fine,  seldom  small  granular;  sometimes  so  minute  a* 
scarcely  to  be  discernible. 

It  is  feebly  translucent. 

It  is  semi-hard,  inclining  to  soft  ? 

It  is  rather  brittle,  and  easily  frangible. 

It  is  heavy. 

Specific  gravity,  4.380,  Klaproth. 


ConalUueHt  Partt. 

Barytes, 

60 

Dry  Sulphuric  Acid, 

30 

Silica, 

10 
100 

Klaprolhy 

Beit.  b. 

ii.8. 

72. 

Geognosttc  Situation. 

It  occurs  principally  in  beds  and  lying  masses,  along 
with  galena,  blende,  copper-pyrites,  and  iron-pyrites. 

Geographic  Situation^ 

It  occurs  in  beds,  along  with  galena,  blende,  copper- 
pyrites,  and  iron -pyrites,  at  Peggau  in  Stiria ;  also  ia  the^ 
Hartz,  in  beds,  along  with  copper  find  iron  pyrites,  ga- 
lena. 
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lena,  and  blende ;  and  at  Schlangenberg  in  Siberia,  where 
it  18  associated  with  copper-green,  and  native  copper. 

Obsertations. 

1.  It  bears  a  striking  resemblance  to  Foliated  (Granu- 
lar Limestone,  from  which,  however,  it  is  distinguished 
bj  the  following  characters : 

Ut,  It  has  a  lower  degree  of  lustre. 

2d,  When  the  distinct  concretions  are  of  the  same  sise 
as  in  the  foliated  granular  limestone,  they  are  not  sa  well 
defined. 

Sd,  It  is  more  easily  broken  in  pieces  than  the  Ihne- 
stone,  owing  to  the  concretions  being-^less  intimatelj  con- 
nected together. 

4^A,  It  is  much  heavier. 

9.  Foliated  Granular  Limestone,  Granular  Heavj-spar, 
and  Granular  Gypsum,  may  be  distinguished  from  each 
other  by  the  relative  distinctness  of  the  concretions :  in 
tiik  Foliated  Granular  Limestone  they  are  well  defined ; 
in  Granular  Heavy-!ipar  less  so ;  and  m  Granular  Gyp- 
sum still  more  indistmct 


Fourth  Subspecies. 

Lamellar  Heavy-Spar. 

This  subspecies  is  divided  into  three  kinds,  vis.  Carved 
Lamellar  Heavy-Spar,  Straight  Lamdlar  Heavy-Spar, 
and  Disintegrated  Heavy-Spar. 

Vol.  II.  '  S  First 
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FirMt  Kind. 

Curved  Lamellar  Heavy-Spar. 

KrummtdiMiUger  Schwerspatiiy  Werner^ 

Le  Spath  pesant  testae^  coorbej  <m  le  Spath  lamelleux,  Srodi. 
t.  !•  p.  621. — Knimmgrhaaliyr  Baryt«  Reuss,  b.  iL  2.  a*  443. 
Id.  Lud.  b.  i.  8.  170.  Id.  Suck.  Ir  tb.  a.  700.  Id.  BcrL 
a.  124.  Id.  Mohs,  h.  n.  a.  207-  Id.  Leonhard,  Tabd.  a.  40. 
-^BlSttriger  Baryt,  KarHen,  Tabd.  a.  54. — ^Baryt  sulphate 
cret6e»  Hmiy,  TaU.  p.  IS. — KnwnmachaiJiger  Baiyt,  Len::, 

External  Characters. 

Ita  princq[>al  ccdoars  are  w}ute>  grey>  and  red :  the 
white  varietiea  are  ydlowish,  greyi^b^  and  reddish  whi||e ; 
the  grey  yarietie9  are  smoke  and  pearl  grey,  and  there  ia 
a  tninsition  from  pearl-grey  into  flesb-red  and  blood^red^ 
and  from  yellowish-grey  into  yellpwish-brown. 

Sometimes  several  colours  occur  together,  and  are  ar- 
ranged in  broad  stripes. 

It  generally  occurs  massive,  frequently  also  reniform, 
cellular,  and  globular,  with  a  drusy  surface :  the  drusy 
surface  is  formed  of  very  small,  thin,  and  longish  four- 
sided  tables. 

Intemalfy  it  is  intermediate  between  shining  and  glis- 
tening, and  the  lustre  is  pearly. 

The  fracture  is  curved  foliated,  which  sometimes  in- 
clines to  spUntery,  and  thus  approaches  to  the  compact 
subspecies. 

The  fragments  are  indeterminate  angular,  and  rather 
Uunt-edged. 

It  occurs  in  distinct  concretions,  which  are  curved  and 
thick  lamellar. 

It  is  translucent  on  the  edgea^ 
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It  IS  soft* 

It  is  brittte. 

Jt  is  easily  frangible. 

It  is  heavj. 

GtognosUc  and  Geographic  Sit^uations, 
it  is  one  of  the  most  common  subspecies  of  heavy-spaf* 
In'  Scotland,  it  occurs  in  trap  and  sandstone  rocks ;  in 
Derbyshire,  it  occurs  in  floetz  limestone :  it  characterises 
a  particular  venigenous  formation  at  Freyberg  in  Saxony^ 
where  it  is  associated  with  radiated  pyrites,  argentife- 
rous galena,  brown  blende,  calcareous-spar^  and  fluor-spar* 
It  occurs  in  Sweden,  Carinthia,  &c. 

Second  Kindi 

Straight  Lamellar  Heavy- Spar. 

Geradschaaliger  Sehwerspatb,  fTernen 

Gy^mm  a^tiostimj  W^^L  t.  i.  p,  l68.*-6p»tb  pesant  ou  ^le*^ 
niteux^  Rom^  de  Lule,  t.  i.  p.  577* — Baryta  vitriolee  spa-^ 
tbique,  Uc  J9<ir%  1 1.  p.  8170.— »V»r^  of  Bl^ttriger  Sehwerspatb^ 
Wid.  8. 561.— ^Gemeiner  Schwerspath>  Emnu  b.  i.  s.  557* — Ba-i 
ryta  vitriolata  lamellare.  Nap.  p^  S95.-«-Foliated  Baroselenite> 
Kinv,  vol.  i.  p.  140.— tLq  Spath  pesant  testae^  a  lames  droit6s> 
oa  Le  Spqth  pesant  cpmmun^  Broeh.  t.  i.  p.  624. — Gerad- 
scbaaliger  Baryt,  Reuss,  b.  ii.  2.  s.  445. — Frischer  Gerad< 
schaaliger  Baryt,  Lud.  b.  i.  s.  170.  Id.  JSuck.  U  th.  s.  702* 
Id.  Bert.  s.  125.  Id,  Mohs,  b.  li.  s.  209.  Id.  Leonhard, 
Tabel.  s.  40. — Baryte  stilphat^e  pure  crystallise,  Brong. 
t.  i.  p.  250. — Gemeiner  Baryt>  Karst.  Tabel.  s.  54.  Id.  Hau$* 
8.  133. — ^Baiyte  sulphat^e  en  formes  determinal^es,  Hmr^j 
TabL  p.  12«— Geradschaaliger  Baryt,  Lemii  b.  ii.  s.  89^. 

External  Characters. 

Its  colours  are  snow^  milk,  reddisb>  ydlowisb,  and 
8  S  greenish 
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greenish  white ;  grejish,.  tsh,  smoke,  and  Maith«grey ; 
greyish-bhudc ;  smalt-blue,  pale  skj-blue,  and  muddy  in- 
digo-blue; Terdigris-green  and  oliTe-green;  cream,  ho- 
nej,  wax,  and  wine  yellows  brick-red,  blood-red,  and 
brownish-red;  and jeIlowisb4Nrown. 

It  occurs  generally  massive ;  and  also  crystallised  in 
the  following  figures : 

1.  Rectangular  four-sided  table*. 
a.  Perfect  ^ 

h.  In  which  the  terminal  planes  are  bereHed  -f*, 

fig.  140. 
c.  Id  which  the  angles  of  the  bevelment  are  trun- 
cated ^,  fig.  141. 
3.  Oblique  four-sided  table. 

a.  Perfect. 

b.  Truncated  on  the  lateral  edges. 

c.  Truncated  on  the  acute  terminal  edges,  and  some- 
times also  on  the  acute  angjies. 

i.  Truncated  on  the  obtuse  angles  ||. 

e.  Truncated  on  the  obtuse  angles  and  tenniiud 

edges. 
/.  Beyelled  on  the  obtuse  terminal  edges. 
3.  Longish  six-sided  table. 
a.  Perfect  §,  fig.  142. 
h.  Bevelled  on  the  terminal  planes, 
c.  Bevelled  on  the  terminal  and  lateral  edges. 

dWith 

*  The  prixnidve  form,  acoordiiig  to  Hatij,  is  a  rectangular  prisD,  wbote 
Uaet  are  rhombs,  with  aagles  of  101<'  30"  and  78«  SCT. 

f  Barjtt  sulphal^  trapesienne,  Hauy. 

$  Baryte  suphatfte  epoint^  Hanjr.  * 

I)  Baryte  sulphate  apc^hane,  Hauy. 

§  Baryte  sulphate  retrecee^  Hauy.  ^  ^ 
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d.  Bevdkd  on  the  lateral  planes^  and  truncated  on 

tbe  bevelling  edge?* 
t.  Tlie  lateral  edges  acutely,  bevelled^  and  the  acute 
angles  truncated. 
4.  Eight^ided  tabk. 

A*  Perfect. 
'    b.  Sevelled  on  the' terminal  planes. 
iC.  Slightlj  truncated  on  i  the  lateral  and  tenmnal 

edges. 
d^  Bevelled  on  the  lateral  and  terminal  planes. 
The  crystals  vary  in  size,  from  large  to  small ;  and  rest 

on  one  another,  or  intersect  one  another. 
ExtemaUy  they  are  smooth  and  splendent ;  internally 
shining  and  splendent,  and  the  lustre  intermediate  be- 
tireen  resinous  and  pearly. 

The  fracture  is  perfect  foliated,  with  a  threefold  cleav- 
age. 

The  fragments  are  intermediate  between  cubical  and     ^ 
rhomboidaL 

The  massive  variety  occurs  in  straight  and  thin  lamel- 
lar distinct  concretions,  which  present  in  profile  a  radiat- 
ed appearance. 

It  is  translucent,  or  transparent,  and  refracts  double. 
It  scratches  calcareous-spar,  but  is  scratched  by  fluor- 
spar. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  4.300  to  4.700. 

Chemical  Charactert. 

It  decrepitates  briskly  before  the  bbwpipe,  and,  Hy 
continuance  of  the  heat,  melts  into  a  hard  white  enamel. 
A  piece  exposed  for  a  short  time  to  the  blowpipe,  and 

S  3  then 
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tben  laid  on  the  tongue,  gires  the  flim)tti^  of  lulphureted 
bydix>gen,  or  rotten  eggs.  Wheki  pounded^  ttUd  thrown 
en  glowing  coals,  it  phosphoresces  with  a  j^Hkm  h^L 


Constituent  Partt. 

Sulphate  of  Baiytes, 

9100 

Sulphate  of  Strontian, 

0.85 

Water,            -            .          -        - 

0.1Q 

Oxide  of  Iron, 

0.80 

Aluibina,            -           -         '  • 

0.05 

Khprtdki  Beit.  h.  ii.  s.  78. 

Gcognoslic  Si^uatioH.  ^ 

It  is  found  almost  always  in  veins,  which  ot^cuV  in  gra- 
nite, gneiss,  mica-slate,  clay-slate,  grey-wacke,  IhbeStbne, 
and  sandstone.  It  is  oAen  accompanied  with  ores,  par- 
ticularly the  flesh-red  variety,  and  theSe  are,  native  silver, 
Sliver-glance  or  sqlphurcted  silver,  copper-pyrites,  lead- 
glance,  wbite  cobalt  ore,  light  red  silver-ore,  native  ar- 
senic, earthy  cobalt-ore,  cobalt-bloom  or  red  cobalt,  an- 
timony, and  manganese.  It  occurs  sometimes  {n  beds, 
and  encrusting  the  walls  of  drusy  cavities. 

Geographic  SilucUion. 

It  occurs  in  veins  in  the  different  primitive  rocks  in  thi^ 
island ;  and  in  a  similar  repository  In  transition  rocks,  and 
also  in  floetz  limestone,  sandstone,  and  trap.  Beautiful 
crystallised  varieties  are  found  in  the  lead-mined  of  Cum- 
berland, Durham,  and  Westmoreland.  It  is  very  fre- 
quent on  the  Continent  of  Europe,  and  also  in  America, 
particularly  in  mining  districts. 
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Uses. 
It  is  said  to  form  a  good  manure  for  clover  fields : 
when  burnt,  and  finely  ground,  is  used  jn  place  of  bone- 
ashes  for  cupels;  the  white  varieties  are  employed  as 
white  colours  in  painting,  and  for  pastil-pencils ;  and  it 
U  sometimes  used  as  a  flux  for  ores  of  particular  kinds. 


Third  Kind. 

Disintegrated  Hcavy-Spar. 

Mulmicher  eder  mfirber  geradschaaliger 
Schwerspath,  Werner. 

Nulmiger  Ba^yt,  Reuss,  b.  ii.  2.  s.  455.  Id.  Leonkard,  TabcL 
8.  40.  Id.  Karsten,  Tabel.  s.  54.r— Aufgeloster  Baryt,  Lenz, 
h.  iL  s.  f99. 

External  Characters. 

Its  colours  are  greyish,  greenish,  yellowish,  and  reddish 
white. 

JX  occurs  massive. 

It  is  glbtening. 

The  fracture  and  concretions  the  same  as  in  the  pre- 
ceding species. 

It  is  opaque,  or  faintly  translucent  on  the  edges. 

It  is  soft,  passing  into  very  soft. 

It  is  very  easily  frangible. 

It  is  pearly. 

Oeognostic  and  Geographic  Situations. 
It  was  formerly  met  with  in  considerable  quantity  at 
Freyberg  in  Saxony,  in  a  mixture  of  galena,  blende,  and 
fron-pyrites. 

S4  Fiflk 

Digitized  by  CjOOQ IC 


380  BA&YTE  FAMILY. 

Fifth  Subipecies. 

Fibrous  Heavy-Spar. 

Ftsriger  Schwerspath,  Werner. 

Fasriger  Baryt,  Leonhard,  TabeL  s.  40.  Id.  Kanim,  Tabd. 
8.  54.  Id,  Hmts  8.  133.-*Baryt  sulphat^e  concretionn^e^fi- 
breuse,  Han^,  TabL  p.  15. — Fasriger  Baryt^  Lem^  b.  iu 
8.900. 

External  Ckaraetere. 

Its  colour  is  chesDut-browD. 

It  is  of  8  form  intermediate  between  reniform  and  bo« 
tryoidal. 

Internally  it  is  shining,  and  the  lustre  is  resinous. 

The  fracture  is  coarse,  and  plumiform  or  scopiform  fi* 
brous. 

The  fragments  are  indeterminate  angular,  apd  not  par- 
ticularly sharp-edged. 

It  is  translucent  on  the  edges. 

It  is  soft. 

It  is  brittle. 

It  is  easily  frangible. 

It  is  heavy. 

Specific  gravity,  4,080,  KUipn^k.    4.339,  ffoeggeratk. 

Constituent  Parts. 

Sulphate  of  Baiytes,        -        90.0 
.     Trace  of  Iron. 

99.0  :. 

JSlafrath,  Beit,  b,  iii.  s.  ?88. 

,  .».*^      ^  Geognostie 
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Geognostic  ami  Geographic  Situatwm* 

It  18  found  at  Neu-Leinengen  in  the  Palatinate ;  also 
in  an  ironstone  mine  in  daj-slate,  at  Chaud-Fontaine, 
near  Liittich,  in  the  Ourthe  department. 

Observations. 

It  was  first  described  by  Karsten,  and  analysed  by  Ela- 
proth.  It  was  sent  to  Klaproth  as  a  rare  variety  of  ca- 
lamine. • 


Sixth  Subspecies. 

Radiated  Heavy-Spar  or  Bolognese  Spar. 

Bologneser  Spath,  Werner. 

Gypsum  spathoBimij  opacum^  semi-pellucidumy  WalL  t  i.  p.  169. 
«>— Var.  of  Bkettriger  Schwerspath,  Wid.  s.  561.— Bologne-i 
serstein,  Entm.  b.  It.  s.  ^TS'^^Litheosphore^  Latn.  t.  i.  p.  24. 
F— Baiyte  sulphat^e  rayonn^,  Hauy,  t.  iL  p«  802. — La  Spath 
de  Bologne^  ou  la  pierre  de  Bologne,  Broch.  t.  i.  p.  ^33.— 
Strahliger  Baryt,  lUuss,  b.  ii.  2  s.  460.— Bdogneser  Spatfa, 
LmL  b.  i.  8.  172.  Id.  Snfik.  U  th.  s.  712 — Kieselerdiger 
sdiwefelsaurer  Baryt,  Bert.  s.  130. — Bologneser  spath^  Mohs, 
h.  ii.  s.  2^7. — Strahliger  Baryt,  Leonhard,  Tabel.  s.  '40.— 
Baiyt  8ulphat6e  pure  radi^^  Brtmg.  t  i.  p.  1^51.— Strahliger 
Baryty  Haus.  's.  133.  Id.  Karsten,  Tabel.  s.  54*— Bologna 
Stone^  Kid^  vol.  i.  p.  89. — Baryt  sulphate  radi^e^  Hauy,  TabL 
p.  13.-— Strahliger  Baryt,  Lenz^  b.  11.  s.  901. 

External  Characters. 

It  principal  colour  is  smoke-grey^  which  passes  into 
ash-grey  and  yellowish-grey. 

It 
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It  occurs  in  original  roundish  and  compressed  blunt 
angular  pieces,  which  are  always  covered  with  day  or 
ttiarl. 

Internally  it  is  shining  or  glistening,  and  the  lustre  is 
resinous. 

The  cross  fracture  is  foliated ;  the  longitudinal  fracture 
radiated,  sometimes  approaching  to  fibrous,  and  is  paral- 
lel and  6eopifi>rm  radiated* 

The  fragments  are  rhomboidal>  or  wedge«ahaped. 

It  generally  occurs  in  granular  concretions ;  more  rarer 
ly  the  concretions  are  wedge-shaped. 

It  is  translucent. 

In  other  ch^acters  it  agrect  with  the  preceding. 

Chemical  tlharacleti. 

tt  is  remarkably  phosphorescent  when*  heated*  This 
property  was  first  observed  in  the  year  1630,  by  a  shoe- 
maker named  Vincenjso  Casciarolo,  during  his  search  after 
the  philosopher's  stone.  When  the  mineral  is  calcined, 
pulverised,  and  made  into  cakes,  it  acquires  a  strong 
phosphorescent  property  by  exposure  to  light ;  the  phos- 
phorescence  b  visible  upon  simply  taking  it  into  a  dark 
place. 


Constituent  Parts. 

Sulphate  o?  Barytes, 

62.00 

Lime,          ... 

2.00 

Silica, 

16.00 

Alumina, 

14.75 

Oxide  of  Iron, 

0.25 

Watef,        -        - 

2.00 

• 

97.00    Jfzeliut. 

Gtogiioatie 
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GeognoHic  and  Geographid  SttmttoHs. 
It  0CCWC9  imbedded  in  marl  in  Monte  Paterno^  pear 
Bok^gHia ;  ako  at  Rimini ;  and  in  Jutland. 

Observatimu. 

1.  Its  uneven  surface,  shews  that  the  rounded  pieces 
are  of  cotemporaneous  formation  with  the  marl  in  which 
they  are  contained,  and  not  rolled  pieces. 

2.  When  rendere4  phosphorescent,  it  is  known  iindejr 
the  name  Bolognian  Photphin^. 


Seventh  Subspecies. 

Columnar  Heavy-Spat. 

S^ngenspath,  Wprnen 

Var.  Blaettrlger  Schwcrspath,  Wid.  s.  56l. — Stangenspath^  Ernm^ 
b.  1.  8.  569. — Le  Spath  pesant  en  barres^  BixkH.  t.  i.  p.  631. 
— Baiyte  sulphat^c  bacillaire,  Hai^,  t.  iL  p.  302. — St'an- 
glicher  Baryt^  Reuss,  b.  ii.  2.  s.  458.-^Staiigenspath,  Lud. 
b.  i.  s.  }7S*  Id^  Smck.  Ir  th.  s.  711-  Id.  Bert.  s.  180.  Id, 
M0hst  b.  ii.  8.  S35.-'--Stanglid)er  Baiyt^  Leanheard,  Tabe). 
8.  40. — Baryte  salphat^  pure  faacciUaire^  Brong.  t  i.  p.  25 1« 
— Stsinglicher  Baryt,  Karsten,  Tabel.  s.  54.'*-Stangen8path4 
Haus.  s.  133. — Baryte  sulphat^e  bacillaire^  Hauy,  Tab],  p.  13. 
— Stanglicher  Baryt,  Lenz,  b.  it.  s.  9Q3.-~Co]uinnar  Heavy- 
ppar,  Ailauy  p.  145. 

External  Character^ 

Its  colours  are  yellowbh,  greyish,  and  greenish  i^hite. 

It  occurs  crystallised,  in  acicular  oblique  four-sided 
prisms,  which  are  always  columnarly  aggregated,  and  in- 
tersect each  other. 

Externally  it  is  frequently  invested  with  iron-ochre. 
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but  wben  uncoiled,  it  is  shining  and 

pearly;  internally 

it  is  shining  and  pearlj. 

The  fracture  is  foliated,  with  a  threefold  cleavage. 

The  fragments  are  indeterminate  i 

MigiUar,  and  rather 

sharp-edged. 

It  is  translucent 

It  is  soft. 

It  is  brittle,  and  easilj  frangible. 

It  is  heavy. 

Specific  gravity,  4.500. 

CwutUuent  Parts. 

Barytes,        .        .        - 

63.00 

^             Sulphuric  Acid, 

33.00 

Stfontian  Earth, 

aio 

Oxide  of  Iron, 

1.50 

Water,        -        - 

1.80 

Lampadius. 

Geognostic  and  Gtographip  Situations. 
It  was  formerly  found  in  the  vein  <^  Lorenzgegen- 
trum,  near  Freyberg  in  Saxony,  along  with  ores  of  dif- 
ferent kinds,  and  also  fluor-spar,  quartz,  and  straight  and 
curved  lamellar  heavy-spar.  It  is  also  mentioned  as  oc- 
curring in  Derbyshire. 

Observatiotts. 
1.  It  has  been  sometimes  confounded  with  White 
Lead-ore,  but  is  distinguished  from  that  mineral  by  the 
following  charactei% :  White  Lead-ore  has  an  adaman- 
tine lustre,  its  fractur^  is  small  conchoidal,  and  its  speci- 
fic gravity  is  6.558  ;  whereas  Columnar  Heavy-spar  has 
a  peariy  lustre^  foliated  fracture,  and  a  specific  gravity  of 
4.500. 

Eighth 
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JEighth  Subtpedes. 

Prismatic  Heavy-Spar. 

Saulenspath,  Werner. 

Sftuliger  Baryty  Reuss,  b.  ii.  2.  8.  455. — Satdenspath^  Lud.  b.  i. 
8.  172.  Id.  MokSt  b.  ii.  s.  226. — Sauliger  Baiyt,  Leonhard, 
TabeL  8.  40. — Saulenspath^  Lenx,  b.  ii.  s.  905. 

External  Characters. 

Its  colours  are  greenish,  yellowish,  ash,  smoke,  and 
pearl  grey;  the  pearUgrey  passes  into  flesh-red;  the 
yellowishrgrey  into  wax,  wine,  and  honey  wUow :  it  oc- 
curs also  pale  indigo  and  sky  blue. 

It  occurs  sometimes  massive;  but  more  frequently 
crystallised  in  the  following  figures : 

1.  Oblique  four-sided  prism,  aciitely  bevelled  on  the 
terminal  planes,  the  bevelling  planes  set  on  the 
acute  lateral  edges,  fig.  143.  Sometimes  one  of  the 
bevelling  planes  is  so  large  as  to  causci  the  other  to 
disappear. 
S.  The  preceding  figure,  in  which  the  bevelment  is 
again  flatly  and  deeply  bevelled,  and  sometimes  the 
angles  on  the  obtuse  lateral  edges  bevelled,  and 
these  bevelling  planes  set  on  the  terminal  edges. 

3.  Oblique  four-sided  prism,   acuminated  with  four 

planes,  which  ore  set  on  the  lateral  edges.  Some- 
times the  two  opposite  obtuse  edges  are  truncated, 
and  thus  there  is  formed  a 

4.  Broad  six-sidedjprism,  acuminated  with  four  planes, 

two  of  which  are  on  the  acute  lateral  edges,  and 
two  on  the  opposite  broader  lateral  planes. 

S.   Six- 
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5.  Six-sided  prism,  bevelled  on  the  terminal  planes^ 

the  bevelling  planes  set  on  the  two  opposite  lateral 
planes. 

6.  Siz-»8ided  prism,  bevelled  on  the  terminal  jdanes,  the 

bevelling  planes  set  cfn  the  acute  lateral  edges :  the 
acute  lateral  edges  truncated. 

The  crystals  are  middle-sixed  and  small,  and  are  ge- 
nerallj  promfscuouilj  aggregated. 

The  sur&ce  of  the  crystals  is  splendent,  and  the  late- 
ral planes  are  transversely  streaked. 

Internally  it  is  shining,  or  splendent  and  resinous. 

The  fracture  is  more  or  less  perfect  foliated. 

The  firagments  approach  to  the  rbomboidal  in  shape* 

It  alternates  firom  translucent  to  semi-transparent. 

It  is  soften 

It  is  brittle. 

It  1$  easUy  frangible. 

It  is  heavy. 

Specific  gravity,  4.A00. 

Ckognoeito  Stimaiom4 

It  occurs  In  veins,  along  witb  fluor-spar,  and  ores  of 
silver  ai^d  cobalt. 

Geographic  Situaii&H. 

It  occurs  at  Kongsberg  in  Norway ;  Mies  in  Bohemia ; 
jUkA  Freybeig,  Marienberg,  and  Ehrenfiiedersdorf  in 
iSaxony. 


3.  Hepatite* 
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8.  Hqmtite* 

Gypsum^  lapis  bepaticus,  WaiL  Syst.  i.  8. 1 65.— Baryte  sol- 
phat^e  fetide,  ffoty,  t.  ik  p*  804.— -Hepatit,  Retus,  b.  ii.  2. 
8.  463.  Id.  Lud.  b.  iL  8.  157.  M.  Suck.  Ir  th.  s,  714.  Jd. 
Bert.  8.  ISl.  Jd.  Moh,  h.  ii.  8.  £S8<— Baryte  sulpbaOc  f«« 
tide,  Lticas,  p«  15. — Hepatit,  Leamkard,  Tabel.  8.  40«-^Bft» 
ryte  sulphate  fetide^  Brong.  t.  L  p.  25S.  Jie/.  Brard,  p.  59.-*- 
Hepatit^  KarHen,  Tabel.  8.  54.  Jie/.  H«r»#.  s.  1S4 — Baryte 
sulphat^e  fetide,  Haujf,  TabL  p.  18. — Hepatit,  Lenz,  b.  iL 
8.  908.    Id.  Oken,  b.  i.  s.  404.    /nf*  Jttiit,  p.  171.  2d  edit 

External  Characters. 

4 

Its  colours  are  greyish-white,  yellowish  and  smoke 
grey,  greyish  and  brownuh  black. 

It  occurs  massive,  disseminated,  and  in  globular  or  el- 
liptical pieces,  from  an  indi  to  a  foot  and  upwards  in  dia- 
meter. 

Externally  it  is  feebly  glimmering ;  internally  shining, 
and  intermediate  between  pearly  and  resinous. 

The  fracture  is  foliated,  aod  either  straight,  cur? ed, 
or  floriform  foliated,  which  latter  inclines  to  radiated. 

The  fragments  are  indetomiaate  angular,  and  blunt- 
edged. 

It  occurs  in  curved  lamellar  concretions;  sometimes 
there  is  a  tendency  to  wedge-shaped  concretions. 

It  is  opaque,  or  translucent  on  the  edges. 

It  is  soft. 

It  affords  a  greyish^white  coloured  f treak. 

It  is  heavy. 

Chemical 
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Chemical  Characters. 

It  burns  white  before  the  blowpipe ;  and  when  rubbed 
or  heated,  gi^es  out  a  fetid  sulphureous  odour. 


CaiuHiueni  Parts. 

Sulphate  of  Baij- 

Sulphate  of  Bary- 

te^ 

9S.75 

tas,            S         ^t$ 

Carixm  and  Btow 

Cazfaoo,        •           a50 

men. 

2.00 

Sulphate  of  Lima,    6.00 

Sulphate  of  Ume, 

2.00 

Oxide  of  lnm»          5.00 

Oxide  of  Ireo, 

1.50 

Alumina,         •        LOO 

Water, 

1.25 

Loss,      including 

Sulphur,  Oxide  of 

Moisture    and 

Manganese,  Chro- 
mic Add,  and  A- 

Sulphur,        -      2.2S 

loaoo 

f  (opmO,  Beit, 
b.  V.  s.  12L 

quantity. 

99.05 

JoAm  Chem.  Unt. 

,      b.fi.f. 

69. 

Sulphate  of  Barytas,  with 
a  trace  of  Sulphate  of 
Strontian,  9&58 

Sulphate  of  Lime,    a56 

Oxide  of  Iron,  aST 

Water,  Carbona- 
ceous Matter, 
Sulphur,  and 
Ahimina»  2.00 

100.00 
JokMf  Chem.  Unt 
b.ii.8.73. 


Geognostic  and  Geographic  Situations. 

It  occurs  at  Buxton  in  Deri^shire ;  at  Kongsberg  in 
Norway,  in  veins  that  trararse  mica-slate  and  hornblende- 
slate,  along  with  native  silver,  heavy-spar,  coal-blende 
and  iron-pyrites;  and  at  Andrarum  in  Schonen,  in  tran- 
sition alum-slate,  in  the  form  of  balls.  These  balls  are 
sometimes  impregnated  with  iron-pyrites,  or  the  iron- 
pyrites  forms  the  central  part. 

Observations. 

1.  It  is  named  Hepatite,  from  the  disagreeable  sulphu- 
reous odour  it  exhales  when  rubbed  or  exposed  to  heat. 

3.  Marggraf,  Linneus,  and  Cronstedt,  arrange  this  mi- 
neral with  Limestone. 


4.  Strontianite. 
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4.  Strontianitc. 

Strontian,  Werner. 

Strontian,  Wid.  s.  571.  Id,  Kirtif.  vol.  i.  p.  332.  Id.  Estner, 
b.  ii.  t.  48. — Kohlensaurer  Strontianit^  Emm.  b.  i.  s.  310.-— 
Strontianite,  Nap.  p.  39 1. — Strontites,  Hope,  Edin.  Trans, 
for  1790»  Id.  Lam.  t.  ii.  p.  130. — Strontione  carbonatee^ 
Hauy,  t.  ii.  p.  327. — La  Strontianite,  'Broch.  t,  i.  p.  6S7. — 
Strontianit,  Reuss,  b.  ii.  2.  s.  41 6.  Id.  Lud.  b.  i.  s.  174.  Id, 
Suck,  ir  th.  s.  684.  Id.  BerL  a.  133.  Id.  Moks,  b.  ii.  a.  198. 
Strontiane  carbonat^e,  Lucas,  p.  18. — Koblensaurer  Stron- 
tianite Leonhard,  Tebel.  s.  41. — Strontiane  carbonat^^  Brong, 
t.  i.  p.  ^5Q^  Id.  Brard,  p.  64, — Strontian,  Karsten,  Tabel. 
s.  ^4. — Strontianite,  Haus.  s.  131.  Id.  Kid,  vol.  i.  p.  82.-v- 
Strontiane  carbonatce,  Hauy,  Tabl.  p.  15. — Strontianite, 
Lcnz,  b.  ii.  s.  915.  Id.  Oken,  b.  i.  s.  411. — Strontian,  Aikin, 
p.  145. 

External  Characters. 

Its  colour  is  pale  asparagus- green,  which  sometimes  in- 
clines to  apple-green,  sometimes  to  yellowish-white  and 
greenish- grey.  The  greenish-grey  variety  sometimes 
passes  into  milk  and  yellowish  white,  and  pale  straw-yel- 
low. 

It  occurs  massive,  and  crystallised  in  acicular  six-sided 
prisms,  acuminated  with  six  planes,  which  are  set  on  the 
lateral  planes. 

The  crystals  are  sometimes  scopiformly  and  manipu- 
larly  aggregated. 

The  lustra  of  the  principal  fracture  is  shining  or  glis- 
tening ;  of  the  cross  fracture  glistening*  and  is  pearly. 

The  principal^  fracture  is  narrow  and  scopiform  radiat- 

VoL.  II.  T  cd. 
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ed,  which  sometimes  inclines  to  fibrous,  sometimes  to  flo- 
riform  foliated  *  ;  the  cross  fracture  b  uneven. 

The  fragments  are  generally  wedge-shaped. 

It  sometimes  occurs  in  imperfect  longish  angulo-gra- 
nular  concretions. 

It  is  more  or  less  translucent,  and  sometimes  semi- 
transparent. 

It  yields  readily  to  the  knife. 

It  is  brittle. 

It  is  easily  frangible. 

Specific  gravity,  3.675,  Klaproth.  3.644^  Kirwan. 
3.6683,  3.676,  Hautf. 

Chemical  Characters. 

It  is  infusible  before  the  blowpipe,  but  becomes  white 
and  opaque,  and  tinges  the  flame  of  a  dark  purple  co- 
lour. It  is  soluble,  with  effervescence,  in  muriatic  or  nitric 
acid  ;  and  paper  dipped  in  the  solutions  thus  produced^ 
bums  with  a  purple  flame. 

Constituent  Parts. 

Strontiaii.  61.21  «9.5  62.0  T4.0 

Carbonic  Add,  Sa20  30.0  30.0  254) 

Water,  -  8.50  a5  aO  aS 

100.00  100.0  loao  9a.s 

J7ope,  Edin.  Traof.    Kiayrotk^B&L    PelltiUr,  Jour.      MuckoU,  in 
for  179a  b.  i  s.  270.  des  Mines,      Lena    Min. 

N.  21.  p.  46.      b.ii.a.916. 

Geognostic  and  Geographic  Situations. 

It  occurs  at  Strontian  in  Argyleshire,  in  veins  that 
traverse  gneiss,  along  with  galena  or  leadglance,  heavy- 
spar,  and  calcareous-spar;  also  at  Braunsdorf  in  Saxony, 

along 

*  Towards  Uie  centre  of  the  radiation,  tHcokng  is  ijencrally  pale. 
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•long  with  calcareous-spar,  iron  and  copper  pyrites ;  and 
at  Pisope,  near  Popayan  in  Peru. 

Observations. 
The  peculiar  earth  which  characterises  this  mineral 
was  discovered  bj  Dr  Hope,  and  its  various  properties 
wore  made  known  to  the  public  in  his  excellent  memoir 
on  Strontites,  inserted  in  the  Transactions  of  the  Royal 
Society  of  Edinburgh  for  the  year  1790. 


5.  Celestine. 

Celestin,  Werner. 

This  species  is  divided  into  four  subspecies,  viz.  Fo- 
liated Celestine,  Radiated  Celestine,  Fibrous  Celestine, 
and  Compact  Celestine. 

First  Subspecies. 

Foliated  Celestine. 

Blattricher  Celestin,  Karsten. 

Schaaliger  Celestin,  Werner. 

Strontiane  sulphat^^  Hauy,  t.  ii.  p.  SIS. — ^Blattricher  Schiitzit^ 
Reuss,  b.  ii.  2.  s.  423 — Brattricher  Celestin,  Suck,  ir  th. 
s.  688.  Id.  Bert:  s.  134.  Id.  Mohs,  b.  ii.  s.  230. — Blattriger 
schwefelsaurer  Strontianit,  Leonhard,  Tabel.  s.  41. — ^Blattri* 
ger.  Celestin,  Karsten,  TabeL  s.  54 — Strontian  sulphatee  la- 
minaire,  Hai^,  Tabl.  p.  14. — Blattriger  Celestin,  Lenz,  b.  ii. 
s.  923. 

External  Characters. 
Its  colours  are  milk-white,  bluish-grey,  pale  indigo- 
blue  ;  also  reddish-white^  and  pale  fle^h-red. 

T2  It 
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It  occurs  massive;  and  crystallised  in  the  following 
figures : 

1.  Irregular  six-sided  table,  with  two  lateral  edges  of 
77^  a',  and  four  of  I28«  31'  *. 

^,  Irregular  eight-sided  table*  having  four  lateral  edges 
of  128^  31',  and  four  of  142«  24'. 

3.  Rectangular  fouf-sided  table,  which  is  bevelled  on 
tivo  or  four  terminal  planes,  with  bevelling  edges 
of  75^  12;  and  101  <>  39';.  and  sometinies  the  edges 
of  the  bevelment  are  truncated. 

The  crystals  are  middle-sized  and  small. 

The  surface  of  the  massive  varieties  is  streaked,  and 
the  same  is  the  case  with  the  lateral  planes  of  the  tables. 

Externally  it  is  shining,  and  splendent  and  pearly ;  in- 
fernally it  is  shining  and  pearly,  inclining  to  vitreous. 

The  fracture  is  straight  foliated. 

The  fragments  are  rhomboidal. 

It  occurs  in  lamellar  distinct  concretions,  which  are 
generally  straight,  or  slightly  curved,  and  in  which  the 
surfaces  are  smooth  and  shining. 

It  is  translucent  or  semi-transparent. 

It  scratches  calcareous-spar,  and  heavy-spar,  but  i| 
scratched  by  fluor-spar. 

It  is  rather  sectile. 

It  is  very  easily  frangible. 

Specific  gravity,  3.960,  Cla^eld.    3.967,  Kar^ien. 

Chemical  Characters. 

Jt  melts  before  the  blowpipe  into  a  white  friable  ena- 
mel, without  very  sensibly  tinging  the  flame:  after  a 

short 

*  The  primitive  form,  according  to  Hauy,  is  a  right  rfaomboidsl  finff* 
lided  prism,  Mith  lateral  edges  of  1040  4,^  and  760  i^; 
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ishort  exposure  to  heat,  it  becomes  opaque,  and  has  then 
acquired  a  somewhat  caustic  acrid  flavour,  very  diiTerent 
from  that  of  sulphureted  hydrogen,  which  heavy-spar  ac- 
quires in  similar  circumstances. — Aikin, 

These  characters  apply  also  to  the  other  subspecies. 


StroAtiad,  57.64 

Sulphuric  Acid,      43.00 

100.61 

RotCf  in  Karate  n*s 

Tabellen,  s.  SS, 


Constituent  Parts. 

StroDtian,  and  Sul- 

Strontian, and  Sul- 

phuric Acid, 

917.209 

phuric  Add,     97.601 

Sulphate  of  Bary 

- 

Sulphate  of  Bary- 

tes, 

2.222 

tes,        .          00.975 

Silica, 

0.254 

Silica,          -        00.107 

Oxide  of*  Iron, 

0.116 

Glide  of  Iron,  and 

Water, 

0.190 

intermixed  Hy 

Petroleum,  a  mi 

- 

drate  of  Iron,    00.646 

nute  portion. 

99.099 

Water,         -        00.248 

99.577 

Stromeyer^  in  Gott.  G€ll. 

Strwmeyer,  in  Gott.  GeL 

Anz.  1811, 

188. 

Ahz.  1812,  12.  114« 

Geognoslk  and  Geographic  Situations. 

It  occurs  in  red  sandstone  at  Inverness.  It  is  frequeht 
tilong  with  some  of  the  other  subspecies  at  Aust  Passage, 
and  elsewhere  in  the  neighbourhood  of  Bristol,  and  in 
the  islands  in  the  Bristol  Channel,  particularly  in  Barry 
Island,  on  the  coast  of  Glamorganshire ;  and  it  has  been 
fdund  on  the  banks  of  the  Nidd,  near  Ktiaresborougd, 
Yorkshire.  It  forms  a  bed,  about  one-fourth  of  a  fathom 
thick,  in  a  coal-mine,  which  appears  to  be  connected  with 
the  sliell  limestone,  at  Siintel  in  Hanover ;  and  also  near 
Karlshutte,  on  the  road  from  Gottingen  to  Hanover ;  in 
the  Canton  of  Aargau  in  Switzerland ;  Mottle  Chio  Mag- 
giore  in  the  Vicentine,  in  vesicular  cavities  in  bafs^Itic 
amygdaloid  ;  and  Montmartre,  near  Paris^ 

T  3  Seconi 
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Second  Sui$peci€$. 

Radiated  Celestine. 

StraMiger  Celestin,  Karstetu 

Saulenformiger  Celestin,  Werner. 

Strahliger  Celestin^  Karsien,  Tabel.  s.  54. — Strontiane  sulphate 
fibrolamellaire^  Hauy,  Tabl.  p.  14. — Strahlicher  CoelestiD, 
Lenz,  b.  ii.  &  95^7* 

External  Characters. 

Its  colours  are  yellowish-white,  skj-blue,  and  indigo- 
blue* 

It  occurs  massive,  in  long  adhering  tubes ;  and  also 
crystallised  in  the  following  figures : 

1.  Very  oblique  four-sided  prism,  bevelled  on  the  ex- 

tremities, the  bevelling  planes  set  on  the  obtuse  la- 
teral edges  *,  fig.  144.  Sometimes  the  acute  edges 
are  truncated  f ,  fig.  146. 

2.  Sometimes  the  angles  between  the  bevelling  and  la- 

teral planes  are  more  or  less  deeply  truncated,  and 
thus  form  a  four-planed  acumination,  in  which  the 
acuminating  planes  are  set  on  the  lateral  edges  t, 
fig.  146. 

3.  Sometimes  the  acute  edges  of  the  preceding  figure 

are  truncated,  and  thus  a  six-sided  prism  is  form- 
ed  II,  fig.  147. 

The 

*  Strontiane  Bill|)hatee  unitaire,  Hauj.j 
"f  Strontiane  sulphate  emous^,  Hauj. 
X  Strontiane  aulphatee  dodecaedre,  Hauy. 
II  Strontiane  sulphate  epointee,  Hauj. 

Digitized  by  CjOOQ IC 


RADIATED  CELESTlNfe.  295 

The  crystals  are  middle-sized,  and  scopiformlj  aggre- 
gated. 

Extemallj  it  is  smooth,  splendent,  and  vitreous. 

Internally  it  is  glistening  and  pearly. 

The  principal  fracture  is  broad  or  narrow,  and  scopi- 
formly  radiated ;  the  cross  fracture  is  uneven,  passing  into 
concealed  foliated.  The  fracture  of  the  crystals  is  foliat- 
ed ;  the  cleavages  parallel  to  the  planes  of  the  rhomboidal 
prism :  of  these  folia,  that  parallel  to  the  base  of  the 
prism,  is  the  only  one  which  is  very  distinct  The  cross 
fracture  is  uneven. 

It  occurs  in  distinct  concretions,  which  are  thin  pris- 
matic, and  wedge-shaped. 

It  is  translucent  or  transparent. 

In  other  characters,  it  agrees  with  the  preceding  sub- 
species. 

Geognostic  and  Geographic  Situation: 

It  occurs  in  strata  of  gypsum,  along  with  sulphur,  in 
the  valleys  of  Noto  and  Mazzara,  in  Sicily  ;  in  the  Can- 
ton of  Aargaw  in  Switzerland ;  in  amygdaloid,  along 
with  calcareous-spar,  in  the  neighbourhood  of  Greden,  in 
the  circle  of  the  Inn ;  and  in  gypsum,  near  Cadiz. 

OhaerixUiofu. 

It  has  much  the  appearance  of  Prismatic  Heavy-spar, 
but  is  distinguished  from  that  mineral  by  its  more  distinct 
foliated  fracture,  inferior  lustre,  less  regular  concretions^ 
greater  sectility,  easier  frangibility,  and  inferior  weight. 


T  4  Thiri 
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Third  Subspecies. 

Fibrous  Celestinc. 

Fasrlger  Coelestin,  Werner* 

Fasriger  Codestin,  Karsten,  Tabel.  s.  54  — Strontiane  sulphatee 
fibreuse-conjointe,  Hauy,  Tabl.  p.  14. — Fasriger  Ccelestiiv 
Lem,  b.  ii.  s.  931. 

Exttmal  Characters. 

Its  colour  is  indigo-blue,  which  passes  on  the  one  side 
into  bluuih-grey,  on  the  other  into  milk-white. 

It  occurs  massive. 

Internallj  it  is  glistening  and  pearlj. 

The  fracture  is  parallel  fibrous,  or  narrow  radiated ;  the 
longitudinal  fracture  is  concealed  foliated. 

Tiie  fragments  are  splintery. 

It  is  translucent. 

Specific  gravity,  3.721,  Karsien.    3.830,  Klaproth. 

In  other  characters  it  agrees  with  the  preceding  sub- 
species. 

Constituent  Parts* 

Strontian,        -  -  56.0 

Sulpliuric  Acid,  -  42.0 

Trace  of  Oxide  of  Iron. 

99.0 
Klaproth,  Beit.  b.  ii.  s.  9T. 

Geognostic  and  Geographic  Situations. 

It  oceurs  in  the  red  sandstone  formation  near  Bristol ; 
imbedded  in  marl,  which  is  probably  connected  with 

gypsunip 
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gypsum,  at  Frankstown  in  Pennsylvania ;  and  at  Boa« 
veron,  near  Toul,  in  tlie  department  of  Meurthe  in 
France. 


Fourth  Subspecies. 

Compact  Celestin. 

Dichter  Coelestin,  Karsten. 

Dichter  Codestin^  Karsten^  TabeL  s.  54* — Strontiane  sdphatfe 
calcarifere,  Haujf,  TM.  p.  14. — Diditer  Cceleatin,  Lenz^ 
b.  ii.  8.  921* 

External  Characters. 

Its  colours  are  snow-white,  and  yellowish^white,  yel- 
lowish-grey, ochre-yellow,  and  yellowish-brown. 

It  occurs  massive,  or  in  spheroidal  or  reniform  masses, 
which  are  oflen  traversed  by  fissures  which  divide  its  sur- 
face into  quadrangular  pieces,  which  are  sometimes  lined 
with  minute  crystals  of  celestine. 

Internally  it  is  dull  or  glimmering. 

The  fracture  is  fine  splintery,  passing  into  uneven,  or 
minutely  foliated. 

The  fragments  are  blunt-edged. 

It  is  opaque,  or  translucent  on  the  edges. 

It  is  soft. 

Specific  gravity,  3.592,  Hauy. 

In  other  characters  it  agrees  with  the  preceding  sub« 
species. 

Canstitwewlt 
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Constituent  Parts. 


Sulphate  of  Strontian,  91.48 

Carbonate  of  Lime,  -        8.33 

Oxide  (tf  Iron,         -        -        0.25 


100.00 
Vauquelin,  in  Brogniarf^a 
Mineralogie,  tip. 258^ 

Gcognostic  and  Geographic  Situations. 

■  It  occurs  imbedded  in  marly-clay,  with  gypsum,  at 
Montmartre,  near  Paris ;  and  it  is  said  to  form  a  whole 
bed  in  Champagne 


XXVII.  HALLITE 
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XXVII.  HALLITE  FAMILY. 
This  Family  contains  but  one  species^  viz.  Cryolite* 


Cryolite. 

Xryolitb,  Werner. 

Alumine  fluat6e  alkaline,  Hawjf,  t  ii.  p.  598.— Chryolith,  Reust^ 
t>.  ii.  2.  s.  556.  Id.  Lud.  b.  ii.  s.  148.  Id,  Suck,  ir  th.  s.  583. 
Id.  Bert.  s.  278.  Id.  Mokt,  b.  ii.  s.  237. — Aluroine  fluatte 
alkaline,  Lucas,  p.  27* — Kryolith,  Leonhard,  Tabel.  s.  42.— 
Alumine  fluatee,  Brang.  t  i.  p.  l64.  Id.  Brard,  p.  87»— 
Kryolith,  Karslen,  Tabel.  s.  48.  Id.  Haus.  s-  121. — Alumine 
fluait^  alkaline,  Hauy^  Tabl.  p.  22. — Kryolith,  Lem,  b.  iL 
0.  948.    Id.  Okenj  b.  i.  s.  899     Id.  Aikin,  p.  126. 

External  Characters. 

Its  colour  is  pale  greyish-white,  snow-white,  and  yeli 
lowish-brown. 

It  occurs  massive,  and  disseminated. 

It  is  shining,  inclining  to  glistening,  and  the  lustre  18 
vitreous,  inclining  to  pearly. 

The  principal  fracture  is  foliated,  with  a  threefold 
cleavage,  of  which  the  folia  are  parallel  to  the  planes  of 
a  rectangular  parollelopiped ;  the  cross  iracture  is  uneven. 

The  fragments  are  cubical  or  tabular. 

It  occurs  in  straight  and  thick  lameUar  distinct  con- 
cretions. 

It  is  translucent. 

It  is  softer  than  fluor-span 

It 
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It  it  brittle. 

It  is  easilj  frangible. 

Specific  gravity,  2.949,  Hauy.    2.953,  KartUU. 

Chemical  Characters. 

It  becomes  more  translucent  in  water,  but  does  noC 
dissolve  in  it.  It  melts  before  it  reaches  a  red  heat^ 
and  when  simplj  exposed  to  the  flame  of  a  candle.  Be- 
fore the  blowpipe,  it  at  first  runs  into  a  verj  liquid  fu- 
sion, then  hardens,  and  at  length  assumes  the  appearance 
of  a  slag. 

Cotutituent  ParU. 

Alumina,        -  -        24.0 

Soda,        -        -        -        36.0 
Fluoric  Acid,  and  Water,  40.0 

100.0  100.0 

Klaproth^  Beit         Vauquelin^    Hauy, 

b.  iii.  s.  214,         Traits,  t.  ii.  p.  400^ 

Geognosttc  and  Geographic  Situations, 

This  curious  and  rare  mineral  has  been  hitherto  found 
only  in  West  Greenland,  and  but  in  one  place  of  that 
dreary  and  remote  region,  viz.  the  Fiord  or  arm  of  the 
sea  named  Arksut,  situated  about  thirty  leagues  from 
the  colony  of  Juliana  Hope.  It  occurs  in  two  thin  layers 
in  gneiss :  one  of  these  contains  the  greyish  and  snow 
white  cryolite,  and  is  not  intermixed  with  other  mine- 
rals; the  other  is  wholly  composed  of  the  yellowish- 
brown  coloured  variety,  mixed  with  galena,  iron-pyrites, 
sparry  iron-ore,  quartz,  and  felspar.  They  are  situated 
very  near  each  other :  the  first  is  washed  at  high  water 
by  the  tide^  and  a  considerable  portion  of  it  is  exposed, 

tl>r 
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the  superincumbent  gneiss  being  removed.     I|t  varies  in 
thickness  from  one  foot  to  two  feet  and  a  half  in  thick- 


ness ^ 


Observations. 


1.  As  this  mineral,  when  exposed  to  a  very  low  heat, 
melts  almost  like  ice,  it  was  named  Cryolith,  from  »(Mf» 
tee,  and  ^^»  stone. 

2.  It  has  been  confounded  with  Heavy^par,  from 
which  it  is  distinguished,  by  inferior  specific  gravity,  and 
its  easy  fusibility  before  the  blowpipe  :  it  might  also  be 
mistaken  for  some  varieties  of  Gypsum,  but  is  distin- 
guished  from  these  by  superior  specific  gravity,  and  its 
not  exfoliating  when  exposed  to  the  blowpipe. 


#  Allan  Aod  Gieteck^  in  Themion's  Annals,  toL  a  p.  389* 


CLASS  IL 
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CLASS   II. 

SALINE  MINERALS- 


FOSSIL   SALTS. 

X  HE  saline  substances  included  under  this  Class,  arer 
those  only  which  are  found  in  a  natural  state :  the  nu- 
merous artificial  salts  described  in  some  systems  of  mine- 
ralogy, are  consequently  excluded.  The  greater  number 
of  these  natural  salts  appear  to  have  been  formed  by  the 
agency  of  air  and  water,  and  are  therefore  more  properly 
atmospherical  than  terrestrial  products.  Natural  Rock- 
salt  is  perhaps  the  only  exception,  it  being  found  in  the 
interior  of  the  earth. 

The  characters  by  which  the  substances  of  this  class 
are  distinguished  from  those  of  the  other  classes,  are  prin^ 
cipally  their  tastCy  and  easy  solubility. 

They  may  be  conveniently  arranged  in  the  following 
order  : 

Order  I.  Earthy  Salts.—- Genera,  Alumina,  Magnesia. 
It.  Alkaline  Salts. — Genera^  Soda,  Potash,  Am- 
monia. 
.  III.  Metallic  Salts.— Genera,  Iron,  Copper,  Zinc^ 

Cobalt. 

OBDEBr 
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ORDER  I.— EARTHY  SALTS. 

This  Order  contains  all  the  Salts  having  an  Earthj 
basis.  They  are  easily  soluble  in  water,  and  then  hare 
either  a  sweetish  astringent,  or  saline  bitter  taste. 

Geitus  I.— Salts  op  Alumina. 

This  Genus  contains  but  two  species,  viz.  Alum,  and 
Rock-Butter. 

1.  Alum. 

Natiirlicher  Alaun,  Werner. 

AJumen  nativum.  Wall.  t.  i.  p.  31. — Naturlicher  Alaun^  Wid. 
s.  59s, — Alum,  Kirtv.  vol.  ii.  p.  13. — Naturlicher  Alaun, 
Estner,  b.  iii.  s.  39.  Id.  Emm.  b.  ii.  a.  9* — L'Alumcn  Natif, 
Brock*  t,  ii.  p.  6. — Alumine  sulphatee  alkaline,  Hauy,  t.  li. 
p.  3d7.  S9%. — Alaun,  Eeuss^  b.  iii.  s.  5S.  Id.  Suck.  2ter  th. 
s.  25.  Id.  Bert.  s.  322.  Id.  Mohs,  b.  ii.  s.  272.  Id,  Leon^ 
hard,  Tabel.  s.  46. — Alumine  sulphatee,  Brang.  t  i.  p.  155. 
— Alaun,  Karsten,  Tabel.  s.  56.  Id.  tiaus.  s.  11 9. — Sulphate 
of  Alumine,  Kid,  vol.  ii.  p.  13. — Alaun,  Letus,  b.  iL  s.  1007* 

External  Charactera. 

Its  colour  is  yellowish  and  greyish  white. 

It  occurs  as  a  mealy  efflorescence,  stalactitic,  or  in  de- 
licate capillary  crystals  * ;  and  some  varieties  hav^  a 
shining  pearly  lustre,  and  curved  and  parallel  fibrous 

fracture. 


•  The  oTftallizations  of  purified  alum*  are  the  octahedron,  and  cube^ 
and  the  intermediate  figures. 
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fhtttnre,  and  others  are  glistening  and  WtrecMf^^rad.to* 
perfect  conchoidaL 

Its  taste  is  sweetish  astringent 

• ' » 
Chemical  Character $. 

It  is  soluble  in  from  sixteen  to  twenty  times  its  weight 
of  water.  It  melts  easily  by  means  of  its  water  of  crys- 
tallization ;  and  by  continuance  of  th^  heat,  h  is  con- 
rerted  into  a  white  spongy  mass. 

Constituent  Parts* 
Natural  Alum  of  Frdnwald. 

Alumina,       .*           •  15.25 

Potash,           -        .        -  0.95 

Oxide  of  Iron,         -        -  7.60 

..  Sulphuric  Acid,  and  Water,  77.00 


100.00 
Klaproth,  Beit.  b.  iii.  s.  103. 

*        Geognostic  Situation, 

It  generally  occurs  as  an  efflorescence  on  aluminous 
minerals,  as  alum-slate,  alum-earth,  alum-stone,  alumi- 
nous-coal, aluminous-slate-day  and  bituminous  shale,  and 
also  encrusting  lavas.  * 

Geographic  Situation. 

Europe.^^lt  occurs  as  an  efflorescence  on  the  surface  of 
bituminous-shale  and  slate-clay  at  Hurlet,  near  Paisley ; 
also  encrusting  alum-slate  near  Moffat,  in  ^Dumfriesshire; 
Ferrytown  of  Cree,  in  Galloway ;  and  at  WbHby,  in 
Yorkshire.  On  the  Continent  of  Ei^rope,  it  is  met  with 
in  many  places,  as  in  the  Mum-slate  rocks  near  Christiania 
in  Norway;  in  coal-ioines  ih,  Bohemia;  also  In  Aus- 

VoL.  IL  u.  tria. 
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tt^BtMUiM^  Hungttrjr,  Italy,  aiid  tbeidtmdt  0C  Strom, 
boli,  Milo,  &c.  in  the  Mediterranean  Sea. 

Afrka.'^n  Egypt. 

^mmca.— In  Beal  del  Monte  in  Mexico,  on  a  porphy* 
riUc  stone. 

It  is  e|Enployed  as  a  mordant  in  dyeing;  also  in  the  ma^ 
nnfacture  of  leather  and  paper ;  as  a  medicine ;  for  pre^ 
serving  animal  sobstances  from  putrefaction ;  and  it  is 
sometimes  mixed  with  bread,  is  order  to  give  it  a  whiter 
colou*. 

1.  The  minMds  that  afford  alum,  either  contain  it  ready 
formed,  or'  only  its  constituent  parts,'  which  are  disposed 
to  unite,  and  fbrm  alum,  when  placed  in  fayoiiirable  cir- 
cumstances.    This  latter  is  the  most  frequent  case. 

9.  The  Bomans  and  Grecians  appear  to  have,  been  vn- 
acquainted  with  alum :  the  alumen  of  the  Romans,,  and 
the  rMTfu^Me  of  the  Greeks^  being  vitriol  of  iron. 


2.  Roek-Buttcr. 

Bergbutter,   Werner.  ' 

Bergbiitter,  Wid,  s.  599.  ^d.  Emm.  b.  ii.  s.  15. — Le  Bemr^  de 
Montagne,  ou  Le  Bergbutter^  Brock,  t.  ii.  p.  10. — ^Bei^ut- 
ter,  Beiiss,  b.  iii.  s.  66.  Id.  Lud.  b.  i.  s.  182.  Id.  Suck, 
t^  th.  8.^i  Id,  Bert.  s.  823.  Id.  Leonhard,  TOxL  s.  46. 
Id.  Kariieii,  Tabel.  s.  5&  Id.  Htm.  9.  II9.  M*  Lemc^  b.  iL- 
s.  1009^ 

External  Character^. 
The  colours  are  yellowish-white,  yellowish-grey,,  cream- 
yellow^  6traw*yellow^  and  pale  sulphur-yellow.^ 

It 
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it  bccuts  msssir^f  and  tuberose. 

Internally  it  is  strongly  gUmmejdng^  and  rteitiOils« 

The  fracture  is  straight  foliated. 

The  fragmciiits  ^aise  ^Uiit-CK)gec^ 

It  is  translucent  CD  the  edges. 

It  feels  rather  greasy, 

tt  ik  easily  frangible. 

Corudtuent  Parti. 
It  is  Alum^  mixed  with  Alumina  dnd  Oxide  of  Iron. 

txeognpstic  Silua{ton^ 

It  oojses  out  of  rddm  ttaalt  contain  ahini^  Or  its  6oiisti^ 
tuentsy  as  alum^slate/bitimiiiSkms^hale  kiipi^'tiated  with 
Iroh-pyrltes,  or  aliim«6iirth. 

Geographic  Sttuatwrti    -  - 

It  occurs  at  the  Hurl^t  Alum-work,  near  Paisley; 
oozing  out  of  rocks  of  alum-slate  in  the  island  of  Bom« 
holm^  iti  the  Baltic ;  •  stt  Muskau  in  Upper  Ltisatia ; 
Saalfeld  in  l*huringia ;  and^  according  to  Pdllas,  in  alu- 
minous rocktf  on  the  banks  of  the  river  Jediseii  in  Sibe- 
ria. 


Gsifos  It. — SitTs  or  Maojibsu. 

'IThis  Genus  contains  but  one  speeies^  ris.   Epsom 
Salt. 

U  9  Natural 


Digitized  by  CjOOQ IC 


sot  EARTBY  SAtTS. 

Epsom  Salt. 

Natoi-ycber  BtttorsalB,  Wemtr. 

Sal  neatrum  acidalare.  Wall,  t  ii.  p.  71 — Sal  d'Epsom ;  8^  de 
Sedlitz;  Scl  d'Angletenre ;  Vitriol  de  Magnesia^  Bomide 
Litk,  t.  i  p;  506. — Naturiicher  BiUersalz,  Wid.  s.  595. — 
Epsom  Salt,  Kirw.  vol.  i.  p.  12.— -Naturiicher  Bittersal^, 
Estner,  b.  iii.  s.  44.  ItL  Emm,  b.  ii  a.  14. — Le  Sel  amere  natiC 
<m  Le  Sel  d'Epaom  ratify  Brock,  t.  ii.  p.  1 1. — ^Magnesie  suljduH 
t^,  Haitjf,  t  il  p.  381.-336.— -Bittertaky  Reuss,  b.  iii.  a»  5S» 
Id.lMd  b.  i.  a.  182.  Id.  Suck.  2«er  th.  t.  21.  Id.  Beri.  b.  324. 
Id.  Moki,  b.  ii.  a.  271.  Id.  Leanhard,  Tabd.  a.  46.— Mag- 
nesie  sulphate,  Br&ng-  t.L  p.  l65.— Haarsab,  AarH.  Tabel. 
8.  56.-— Bittenaiz-fasrigeSj  haarformiges,  &  mebligesj  Hams. 
s.  120;  Id.  Lenz,  b*  ii.  a.  1015.— ^ulphat  of  Magnesia,  Aikin, 
2d  edit.  p.  251. 

External  Characters.  ' 

Its  colours  are  snow-white,  greyiah-white,  and  yeUow- 
ish-white,  and  son^etimes  ash-grej,  and  smoke-grej. 

It  occurs  in  farinaceous  crusts^  in  flakes,  small  botrjoi- 
dal,  reniform,  and  in  acicular  and  capillary  prismatic 
crystak  ♦. 

The  farinaceous  variety  is  duU,  the  others  shining,  or 
glistening,  and  pearly. 

It  varies  from  transparent  to  opaque. 
•    It  is  soft. 

It 


«  The  crystallizatiocis  of  Artifidal  Epiom  Salt  are  the  foUovingi 

1.  Rectangular  fbur-sided   prism,  either  bevelled  on  the  extremities,  or 

i^uiaiBated  with  Ibur  planes. 
i»  Six-sided  prism,  acuminated  on  the  extremitiea  with  four  pUneSy  and 

the  edges  of  the  acumioation  truncated. 
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It  is  brittle,  and  easilj  frangible. 
Its  taste  is  bitter  and  saline. 

Chemitat  CkaracPtn. 

Bdbre  the  blowpipe,  it  dissolves  very  easOjr  hy  the  as* 
sistance  of  its  water  of  crystallization,  but  it  is  difficultly 
fusible.     Its  solvation  gives  ^  predpjitate  with  lime-water. 

CtmstituitU  Parts. 

The  constituent  parts  of  purified  Epsom  Salt,  the  Sul- 
phate of  Magnesia  of  chemists,  are,  according  to 

Bergmann^  Xirwan. 

Sulphuric  Acid,        -  SS^O  29.46 

Magnesia,        -       ,-       !      19.0  /  17.00 

Water  of  Crystallization,    48.0  63  64 

100.0  100.00 

Geognostic  and  Geographio  Situaiions. 

It  occurs  as  an  efflorescence  at  Hurlet,  near  Paisley, 
along  with  natural  alum ;  and  sometimes  effloresces  on 
old  walls :  at  Jena  it  encrusts  rocks  of  gypsum ;  and  half 
burnt  clay  at  Witschiz  in  Bohemia ;  on  porphyry-slate/ 
also  in  Bohemia ;  at  Solfatera,  on  decomposing  lava ;  at 
Gran,  in  Hungary,  it  effloresces  on  sandstone,  clay,  and 
compact  limestone. 

Uses. 

When  purified,  it  is  used  as  a  purgative  medicine;  and 
it  is  valued  by  chemists  on  account  of  the  magnesia  which 
can  be  obtained  from  it. 

U  3  ORDER  II. 
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0ED3ER  }J^y.M:^J^im  SALTS. 

'.-.).  I     ^'.B.  •, '.     .  ,   '      •;    t:  ,  .   '.    .      '      ':  ■  ..      ' 
,Ti*ip  Qrdw?  pojitamg  ^11  the  Natural  ,S$dts  having  an 

eiirthy  basig.     Tliev  are  more  or  lesi  soluble  In  water; 

tlieir  tastes  are  alkaliAe,  saline,  or  bitter ;  the  predomi- 

mU^S  P^l^W  1^  whitCv;  and  they  ar;e)  light. 

■    ,.'../    ''  f  "♦^  1.'.    I  -  :'  * .     ;  'iw     ;   .  I.   '  •  .    'i?       •  /    •     t 

Geitus  I.^— Salts  of  Soda. 

Of  this  genus  there  arc[  five  species,  Viz.  Natron;  Glai^- 
\^ip  S^ii,  Reussiie,  RocktSaltf  aiid  JBorax. 

1.  Natroji,  or  Soda. 

^aturU9hea  Mineral  Alkali,  Werner. 

.  ,  This  species  is  divided  into  two  subsipepifs«  vim  Coe>- 
niQg  Nation,  aild  Radiated  Natrpi^, 


First 
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F%r$t  Subspecies. 

Comxnoa  Natron* 

Gemeines  Natron,  Werner. 

Mitram«  PUm.  HiaU  Nat  xxxi.  10.  p.  46.— Alkali  mincrale  iia«* 
.Iron,  Wall  t  ii.  p.  61. — Alkali  dxe  mineral,  RomS  de  Lisle, 
i.  i.  p,  146.-— Natiirli^ies  mii|eral  alkaU,  Wid  s.  579.-^Na- 
troD,  Kirw.  vol.  ii.  p.  6.  id.  Maiiier,  b*  iii.  s.  IS.-r-Natiirliches 
mineral  alkali/  Emm.  h,  ii.  s.  31. — Carbonate  de  Natron,  Lam. 
X.  i.  p.  462.— Sonde  carbonat^e,  Hauy,  t.  ii.  p;  87^.-879— 
{/Alkali  minerd,  ou  le  Carbonate  de  Sonde,  Brock,  f.  ii.  p.  30. 
— Natron,  Beust,  b.  Hi.  b.  4«— Naiiirliches  Mineral  Alkali, 
JLud.  h.  i.  s.  176.  Id.  Swsk.  2'  tk  s.  2.  Id.  Bert.  a.  SSI.  Id. 
Mohs,  b.  ii.  s.  254. — Gemeines  Natron,  Leonhard,  Tabel. 
8.  44. — Sonde  carbonate,  Brong.  t.  i.  p.  149»— -Gemeines 
Natron,  Karslen,  Tabel.  s.  56. — Seda,  Haus.  s.  120.— Car- 
bonate of  Soda,  Kid,  yd.  ii.  p.  4.— Soude  carbonate,  Hfniy, 
Tabl.  p.  2I.r— P^nieines  Natron,  Lenx^  b.  ii.  s.  9^0, — Natron, 
Ailm,  p-  IpS. 

External  Characters. 

Its  colours  .are  yellowish  and  greyish  wltite;  also  smoke- 
grey  and  oreamrjellow.  , 

WJieii  fresh,  it  is  compact,  sono^Umes  granular,  some* 
tinies  railiated  *^  vitreous  and. glistening,  and  more  or  less 
translucent :  when  weathered,  it  is  in  loose,  dull^  opaque 
parts. 

It  has  aa  alkaline  (ft^^te. 

U  4  Chemical 

I  - 1        I  I      I  ■      I.I    I  I 

«  The  cryitalliKation  oC  Artiicial  Soda*— Ibr  that  ef  Natuial  Soda  h«s 
pot  been  mel  vdtlv-'ii  an  obUque  octahedron,  which  If  either  perfect,  or 
tn^a^sM  on  the  aoglee  or  edges  oC  the  conunon  basis. 
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Chemical  Characters. 

i,  '   * 

It  effervesces  with  acids.  Is  easily  soluble  in  vmter, 
and  its  solution  colours  blue  Tegetable  tinctures  greev. 
It  is  verj  fusible  before  the  blowpipe. 


EgjptUm  Natron. 
D17 .  tub-carbonate 

of  Soda,  -  82.6 
Dry    Siifpfaate    of 

Sodii,  -  -"  SOS 
DryMuriat^ofSodf,  15.0 
Water,         ^  91.6 

'    100.0 
b.iii.i.80. 


Cotutituent  Parts. 

Bohanitn  Natron. 
Carbonate  of  Soda,  89.18 
Carbonate  of  Lime,  ^  7.44 
Carbonate  of  Mag-  . 

neria,         -  L35 

Sztrac^ive  matter,    t.03 

100.00 
Btmmf  MiQ.  h.  iu.  a.  5^ 


Natron  of*  Hungary. 
Carbonate  of  Soda,  14bf 
MudateofSo^  22.4 
Sulphate  of  Soda,  9Jt 
Bart^  redduum,  9.t 
Water,         -  45.0 


100.0 
Aceording  ta  Lnmpg^mt, 


Geognottio  Sttuatum. 

It  occurs  as  an  efflorescence  onthe  surface  of  soil— on 
decomposing  rocks,  of  particular  kinds^-^on  the  sides  and 
bottoms  of  lakes  that  become  dry  during  the  summer 
season,— also  on  the  walls  and  bottoms  of  caves,'^and 
dissolved  in  the  water  of  lakes  and  springs.  In  Hungaiy, 
according  to  Ruckert  and  Pazmand,  there  are  so  many 
natron  lakes,  that  50,000  quintals  ^of  soda  could  be  ob- 
tained from  them  Minuatty.  In  some  places  of  tibe  same 
country,  it  effloresces  on  the  surface  of  the  soil,  heath,  &o. 
According  to  Dr  Reuss,  it  is  observed  efflorescing,  on 
meadows  near  Priesen  and  Sebnitz  in  Bohemia,  and  on 
decomposing  gneiss  in  the  vicinity  of  Bilin,  where  it  is  re- 
newed every  spring.  To  the  weA  of  the  Delta  of  Egypt 
are  several  lakes,  some  of  which  hold  carbonate  of  soda» 
or  natron,  in  solution,  others  muriate  of  soda,  or  com- 
mon salt.    In  some  of  these  lakes^  both  these  salts  are 

contained. 
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eontftined,  and  a»  deposit  :allie#nately  M  the  aides  of 
(be  lake,  in  cons^lien<^^  the'eviqfKumtion  of  .tbewa^ 
ter  timt  held  them  in  solution,  this  alternatesdepositkii 
depending  onthe-fiffierent  degrees  of  the  solabilitj:  of  these 
salts :  the  common  salt  being  the  least  soluble,  is  first 
cijstallbed ;  and  when  that  has  been  separated,  to  such 
an  extent  as  to  leave  a  considerable  excess  of  carbonate 
of  soda  or  natron  in  solution,  then  this  latter  substance 
bej^s  to  crystallise.  Berthollet  is  of  opinion,  that  the 
natron  is  formed  by  the  decofnpoiition  of  the  common 
^t  by  means  of  carbonate  of  lime,  during  which  process 
the  lime  unites  with  the  muriatic  acid  of  the  common 
salt,  forming  with  it  muriate  of  lime,  while  the  carbonic 
acid  thus  disengaged  from  the  lime,  unites  wit(i  the  soda, 
and  thus  forms  the  natron,  {n  some  of  the  lakes,  the 
eastern  part  contains  only  common  salt,  and  the  western 
natron,  and  these  two  solutions  never  mix  together.  It 
efBoresces  on  the  surface  of  lava  in  Italy,  and  in  Switzer- 
land, and  France,  on  the  walls  and  roof  of  caves. 

Geographic  Situation. 

J?Krope.— It  occurs  in  Bohemia,  at  Biltn,  Carlsbad  and 
Eger ;  in  Hungary,  in  the  neighbourhood  of  Debreain, 
district  of  Bahar,  &c. ;  in  Switzerland,  at  Schwartzberg, 
in  the  canton  of  Berne ;  in  the  Phlegfean  Fields,  Monte 
Nuovo,  near  Naples ;  and  Mount  i£tna  in  SicBy. 

Africa, — ^It  occurs  in  considerable  quantity  in  Egypt 
at  the  town  of  Nitria ;  in  the  valley  of  the  Natron  Lakes, 
Nubia ;  and  the  island  of  TeneriflFe. 

Ana.-^ln  the  vicinity  of  Smyrna,  and  the  amiient  city 
of  Ephesus ;  in  Bengal ;  near  Bombay ;  near  Tegapat- 
nam,  on  the  western  coast  of  India ;  Sina,  in  the  neigh> 
bourhoodof  Fekin;  in  Thibetian  Tartary;  Persia;  Na- 

tolia^ 
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toUa;  dIstHctof  Odiol8k^iiirik»f«9»emmebUf  I^ 
in  tbe  meighbcmcho^d  of>Hertm!Kimlr  «:Wb<^i» ;  and  la 
tint  CripMa.  .  ..  s  >, 

;^mirM.^pisBolvied  in  d»^kket:if  Ifaiiw. 

Second  Subspecies. 

Radiated  Natten, 

SlndOiches  HBtten^  Klofn^. 

I^trahligcs  Natron^  Beuss^  b.  ii.  5.  s.  3.  9*  Id,  Leonhard,  Tabd^ 
s.  44.  /d.  Karsten,  Tabd.  s.  56. — Trona^  ifaus,  a.  120, — 
Soude  carbonat^e  aciculaire,  Haui/,  Tabl  p.  2i. — Strablicfaes 
Natron,  LenZf  b.  }u  s.  96I. 

JBxtemod  dhavociets* 

Its  colours  are  greyish  and  ydlowisti  white* 
Occurs  in  crusts,  and  crystallised  in  capillary  or  acicif- 
lar  crystals,  which  are  aggregated  on  one  another. 
The  lustre  is  glistening  and  vitreous. 
The  fracture  is  radiated,  inclining  to  foliated* 
•It  18  translucent. 
It  has  an  alkaliee  taste. 


Chemical  Characttrf. 
Same  b$  those  of  Commoq  Natron. 

Constituent  Parts. 
Water  of  CrystalluBation, 
Carbonic  Acid, 
PweSoda,        -        -        - 
Sulphate  of  Sod% 

28.50 

38.00 

37.00 

3.60 

100.00 
maftothy  Beit.  b.  iiL  s.  8T. 
Geognw^ 
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.'J  '     I       Gfognostic  and  Geographic  Situations. 

^'iJdr  Baggty  iSwediflh  cmisuI  at  Tiipoli,  has  'given  the 
^dlvwing  ittforouiitioa  respecting  ihis^initeresthigBnbspe^. 
cies  of  natron.  <^  The  native  country  of  this 'natron, 
which  is  there  called  TVona,  is  the  province  Sukena,  two 
(days  journey  from  Fezzan.  It  is  found  at  the  bottom  of 
urGcIbf  monntaitj/fbrmiiig  crnsts,  usually  the  thickness 
df'itiknift,  and^soinetimes,  although  rarely,  of  a*  inch, 
ott^Yh^  surface  of  ^be  earth.  It  Is  alWaylJ  crys^kie :  in 
the  fracture,  it  ponsists  of  cohering,  longisfa,  parallel,  fre- 
qnentfiy'  radiated  6rysta1s,  having  the  aspect  of  unburnt 
^Jrpintti.  Belstees '  the  great  t^yxBXitxiy  oi  trona  which  is 
carried  to  tie  cotinlry  of  the  Negroes  apfl  to  Egypt,  fifty 
torn  are  aniitidiy  carried  to  Tripoli.'  It  is  not  adulterated 
with  salt.  The  salt-mines  are  situated  on  the  sea-shore ; 
but  the  trona  occurs  twenty-eight  days  journey  up  the 
i^ountry  •.'*  According  to  the  accounts  of  Mr  Barrow, 
it  would  appear  also  to  occur  in  the  district  of  T^ka  ii^ 
IBoshieman^s  Land,  in  Southern  Africa* 

Usti  of  ffatron. 

<  li\i  prindpally  employed  in  the  numufiM^ture  of  glass, 
in  the  manufacUire  of  soap,  in  dyeing,  and  for  the  wash- 
i|ig  of  linen.  It  is  sometimes  purified  before  it  is  used,  but 
inore  frequently  (particularly  that  from  Egypt)  it  iis  used 
in  its  natural  state.  In  Hungary,  particularly  at  Debresin, 
H  is  used  in  great  quantity  in  the  manufacture  of  soap : 
{t  has  been  al^o  employed  in  considerable  quantity  in  Scot- 
land and  England  for  the  same  purposie.  ,  In  Siberia  a  fine 
white  glass  is  manufactured  with  it.  In  the  Levant,  the 
patron  of  Suckena  is  niixed  with  tobacpo,  in  order  to  give 

it 

,•  Ba||ge,  in  tlie  AbhaoOL  d.  Schwed.  Acad,  n  j.  ITTS,  b.  sn?.  •>  13)« 
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it  a  sharper  taste.  The  ancient  Egyptians  are  said  to 
haye  macerated  dead  bodies  in  it  for  several  months  pre- 
Ticms  to  preparing  them'  as-  DUMnmies.  It  is  tometimes 
also  purified  for  the  alkali  it  eoQtains9.and  is  then  used  as 
a  flux,  &e. 

Observations. 

1.  Klaproth  restored  to  this  species  the  old  name  Na» 
troriy  a  word  said  to  be  derived  from  Nitria  in  Upper 
Egypt,  where,  as  already  mentioned,  it  occurs  in  consi- 
derable quantity. 

2.  The  terms  Natrum  and  NUrum^  which  are  used  io- 
discriminately  by  ancient  writers,  are  most  commonly  ap« 
pli<^ble  to  this  mineral ;  but  they  are  sometimes  appli- 
cable to  saltpetre  or  nitr^,  and  sometimes  to  sal-aouno* 
niaa 


2.  Glauber  Salt,  or  Sulphate  of  Soda. 

NatCUrliches  Glaubersalz,  Wemtr. 

Sal  mirabile.  Wall  t.  u.  p.  70.— Sel  de  Glauber,  BmU  is  L. 
t.  i.  p.  SOI.  Id.  Bom,  t.  ii.  p.  26 — Naturhdies  Wundenalz, 
Wid.  s.  597.— GlaiAer  Salt,  Kirw.  voU  ii-  p.  ft^Natwrlidics 
Glaubersalz,  Estneri  b.  liL  a.  .50  Id.  Endm^  b.  iii.  s.  401  <— 
Le  Selde  Glauber  natif,.  frocA.  t.-ii.  p.>14.-^lauberBalz,, 
Beuis,  b.  iii.  s.  49.  Id.  Lud.  b.  L  s.  183.  Id.  StteL  Hr  du 
s.  18.  Id.  Mohs,  b.  ii.  s.  27^.  Id.  Ixonhard,  TabeL  s.  46w 
— Soude  sulphate,  Brong.  i.  i.  p.  113. — Glaubersalz,  Kar^ 
sUn,  Tabel.  s.  56. — Glauberite,  Haus.  s.  120. — Soude  8ul« 
phat6e,  Hauy,  TabL  p.  19»— Glaubersalz,  Lenz,  b.  ii.  s.  1027. 

External  Characters. 

Its  colours  are  greybh  and  yeUowish  white ;  seldom 
mow  or  milk  white. 

I* 
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It  occurs  in  the  fonn  of  mealj  efflorescences ;  in  crusts, 
seldom  stalactitic,  small  botrjoidal,  reniform ; .  and  crys^ 
tallised,  .   . .:. 

1.  In  acicular  crystals  *. 

2.  In  six-sided  prbms,  more  bir  less  flatly  acuminated. 

by  thiiee  planes,  which  are  set  on  the  alternate 
edges  or  planes. 

The  acicular  crystals  are  small,  the  prisms  middle, 
sixed,  and  so  grown  together,  that  they  are  with  diffi- 
culty distinguishable. 

Inte^ally  it  is  shining,  and  the  lustre  is  vitreous. 

The  principal  fracture  of  the  crystallised  varieties  is 
foliated)  with  ^  threefold  cleavage :  the  cross  fractuire  is 
small  conchoidal;  that  of  others  fine^ained  uneven. 
AVhen  decomposed,  the  fracture  is;  earthy. 

The  fragments  are  indelermmately  angular,  and  blunt* 
edged. 

It  occurs  sometimes  in  small  and  fine  granular  distinct 
concretions. 

It  is  soft ;  the  earthy  varieties  are  friable. 

It  is  brittle.  t 

It  is  easily  frangible* 

Its  taste  is  first  cooling,  and  then  saline  and  bitter. 

Chemical.  Characters.  . 

Before  the  Uowpipe,  it  Is  aflfected  in  the  same  mann^ 
«8  Epsom  salt ;  but  its  solution  does  not,  like  that  of 
E|>som  salt,  afibrd  a  precipitate  with  an  alkali. 

Cdnttiment 


^  The  ptimitire  fbrm  of  Glauber  salt  is  OD  octahedron* 
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CtmstitttaU  fdrU. 
Katui'al  Glauber  Satit  of  Eger,  according  io  BeilM, 
(Chemisch-malidniscbe  BeschreHnini;  dea  Kaiser  Fnwf- 
^ens  Bades,  Dresden^  1794),  contains^ 

Sulpbate  of  Soda^        -        .        67.024 
Carbonate  of  Sbda^  .  16.333 

Muriate  of  Soda,        -        -         11.000 
Carbonate  of  Lime>  -  5.643 


100 

O^i^gno^tic  SituatioiL    i 
tt  occurs,  along  with  rock^^salt  and  Ej^Mom  salt,  on  tber 
borders  oJT  salt-takes,  md  idisiolved  in  die  Waters  of  lakes^ 
in  efflorescences  on  nrairish  ground,  ^andstdne^  martd^te^ 
Mid  6n  iAA  and  oewly  built  walls^ 

Gtographk  SituaHon. 

£urope.^^Ai  Eger  in  Bcfhemia,  it  occurs  e£9(nres€ent  M 
meadow-ground  ;  as  an  efflorescence  on  the  walls  of  old 
galleries  in  mines,  at  Grenoble  in  Franccf ;  iifi  old  sftlt- 
mines  at  Aussee,  Iscbel  and  HaUstadt,  in  Uppei'  Austria  t 
at  Altenberg  in  Stiria ;  Felsobanja  iif  Hungary ;  HiMe- 
sbeim ;  Durrenberg,  near  Hallein  in  Salzburg  $  Scbwart2^ 
burg  in  Switzerland  -,  near  Aranjuez  in  Spain ;  Solfatara 
in  Italy. 

^ui.— *It  occurs  on  the  banks,  and  in  the  water  of 
tnanj  Siberian  salt-lakes,;  neighbourhood  of  the  Lake 
Baikal;  the  desert  plains  of  Iset,  Ischim  and  Barebjn.    ' 

J/Wca— Egypt 

(lies. 

It  is  used  as  a  purgative  medicine ;  and  iik  sotaie  coun- 
tries as  a  substitute  for  soda,  in  Ib^  mwvfuctttre  of  white 
l^ass, 

8.  Reussite; 
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3.  Rcirsrfte.  '' 

fieuflsin,  Karsten,  Tabel.  (1.  Ausg.  46.  75.)    td.  Le&nhartt,  \ 
TabeL  s.  46.    Id.  Beuu,  Min.  ii.  Ss  4S.^Karsien,  Tabd. 
2.  Ausg.  8.  56,  Id.  Lem,  b.  ii.  1. 1019* 

,  External  Charaeten,  ^ 

Its  colours  are  snow-white  and  jelkiwisb-w&ite,  wftidh 
latter  inclines  to  wine-jellow. 

It  occurs  as  a  mealj  efflorescence,  in  loose,  eartbj, 
dull  particles ;  and  crystallised  in 

1.  I*lat  six-sided  prisms,  with  two  broadband  four 

narrow  lateral  planes,  and  bevelled  on  the  extre- 
mitiea^  > 

2.  Acicular  crystak. 

The  first  are  small  and  middle-n£ed,  the  latter  loose, 
or  scopiformlj  aggregated. 

Internally  it  is  shining  and  vitreou^  and  the  fracture 
of  the  crystals  small  conchoidal. 

It  is  soft 

€on$ikuefU  farts. 

Sulphate  of  Sodrf,           -,  6604 

Sulphate  of  Magnesia,  31 .35 

Muriate  of  Magnesia^  2.19 

Sulphate  of  Lime,        -  0.42 

100.0 
ttw9,  in  CreH^s  Annalen,  1791^  11. 18. 

GeognMticr 
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Geogno$tic  and  Gtogrofkk  SUuatbmt. 
It  is  found  in  the  country  around  Sedlitx  and  Said- 
•chuts,  where  it  effloresces  on  the  surface  during  the 
qning  (rf*the  year:  also  at  PiSb,  near  Bruz. 

4.  Rodc-Salt: 

Natii^liches  Eochsalz,  Wemer^ 

This  species  is  divided  into  two  subspecies^  yis.  Rock- 
Sail,  and  Lake  Salt 

Rock-Salt. 

Steinsalz,  Werner. 

This  subspecies  is  divided  into  two  kinds,  vis.  Foliated 
Bock-Salt,  and  Fibrous  Rock-Salt. 

First  Kind. 

Foliated  Rock-Salt 

Blattriches  Steinsalz,  Werner, 

Muria  ibssilis  pura;  Sal  gemmae.  Wall.  i.  ii.  p.  53.— Sd  msrin 
et  Sel  gemme^  Rom^  <fe  L.  t.  i.  p»  374.— Blattriches  Steinsals, 
Wem,  Pabst.  b.  i.  s.  S6l. — ^lAmellar  Sal  Gem,  Kirm.  voL  if. 
p.  82. — Blattriches  Steinsalz,  Estner,  b.  iiL  s.  od.  Id.  Emm. 
b.  i.  s.  19.— *&ude  muriate  cristallis^,  et  Sonde  muriate 
amorphe,  HaMy,  t.  iL  p.  StQ.  S65. — Le  Sel  Gem  lamdleux. 
Brack,  t.  ii.  p.  21. — ^Blattriches  Stemsak,  Rtutt,  b.  iiL  s.  SO. 
Id.  Leonhard,  Tabel.  s.  44.  Id.  Karsten,  Tabel.  s.  56.  Id. 
Haus.  s.  1^1. — Soudei  muriat^e  laminair^,  Hawf,  Tabl.  p.  20. 
-o-Blattriches  Steinsalz,  LeTiz,  h'.  li.  8.  975. 

External  Characters. 

Its  most  common  colours  are  white  and  grey.    Of 

white. 
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white,  it  occurs  greyish,  jeltowish,  and  milk  white ;  but 
it  seldom  approaches  to  snow-white.  Of  grey,  ash,  smoke, 
and  pearl  grej.  From  pearl-grey  it  passes,  though  rare* 
Ij,  into  flesh,  blood,  and  brick  red.  Still  seldomer  do 
we  observe  the  white  varieties  marked  with  Berlin,  azure, 
riolet,  or  lavender  blue  spots  or  patches. 

It  is  said  also  to  occur  ochre-yellow,  wine-yellow,  and 
emerald-green. 

It  occurs  massive,  disseminated,  in  minute  veins,  in 
cmsts,  plates,  reniform,  stalactitic,  tuberose,  corroded, 
cellular,  with  impressions,  and  also  crystallised  in  cubes  *. 

On  the  fresh  fracture  it  is  splendent,  and  the  lustre  is 
resinous,  inclining  to  vitreous. 

The  fracture  is  straight  foliated,  with  a  complete  three- 
fold rectangular  cleavage,  the  folia  parallel  with  the 
planes  of  the  cube. 

The  fragments  are  cubic. 

It  occurs  in  large,  coarse,  and  small  granular  distinct 
concretions ;  also  in  globular  and  columnar  concretions. 

In  general,  it  is  strongly  translucent,  sometimes  semi- 
transparent  and  transparent. 

It  is  soft.  ^ 

It  feels  rather  greasy. 

It  is  brittle. 

It  is  easily  frangible. 
"  It  has  a  saline  and  sweetish  taste. 

Specific  gravity,  2.143,  2.2,  Hassenfrats. 

Vol.  II.  X  Second 

*  The  primitive  form,  according  to  Hauy,  is  the  cube. 


Digitized  by  CjOOQ IC 


822  ALKALINE  SALTS. 

Second  Kind. 

Fibrous  Rock-Salt 

Fasriges  Stdnsals,  Wemer. 

Fasriges  Steinsalz^  Wem.  Pabst.  b.  ii.  s.  365. — Fibrous  Sal  Oeio, 
Kirw.  vol.  ii.  p.  25.— Fasriges  Steinsalz,  Eitner,  b.  iii.  s.  71* 
/d  Emm,  b.  ii.  s.  f  8.— Le  Sd  Gem  fibreose^  Brock,  t.  ii. 
p.  25.— Soude  muriate  fibreuse^  Hauy,  U  ii.  p.  356,  365, — 
Fasr^ies  Steinsalz^  Reuu,  b.  iiL  s.  27*  Id,  Leonhard,  TabeL 
a.  45.  Id.  Kartien,  Tabel.  s.  56,  Id.  Hatu.  s.  121 — Soude 
muriat^e  fibreuse-conjointe^  IIoMf>  TabL  p.  20.— Fasriges 
Steiasak^  Lenz,  b.  iL  s.  979- 

External  Characters, 

Its  colour  is  grejish,  jeUowish  and  snow  white ;  sel- 
dom marked  with  stripes  of  ash-grej,  Berlin  and  violet 
blue. 

It  occurs  massive. 

Intemallj,  it  is  shining  and  glistening,  and  the  lustre 
is  pearlj. 

The  fracture  is  parallel^  sometimes  delicate,  sometimes 
coarse,  and  usually  curved,  fibrous. 

The  fragments  are  splintery. 

It  is  strongly  translucent,  verging  on  semi-tranqpa- 
rent. 

In  other  characters  it  resembles  the  preceding  kind. 

Chemical  Characters. 

It  decrepitates  briskly  when  exposed  to  the  action  of 
the  blowpipe,  or  when  laid  on  burning  coals. 

Constituent 
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Constituent  Parts. 

Chedilrc  Rock-Salt 

Muriate  of  Soda^ 

983i 

Sulphate  of  Lime, 

6i 

Muriate  of  Magnesia, 

O/k 

Muriate  of  Lime, 

OiV 

Insoluble  matter. 

'?/ 

323 


1000.0 
Henry,  in  Philosophical  Transactions 
for  1810,  part  i.  p.  97. 

Geognostic  Situation. 

It  is  sometimes  found  in  transition  gypsum  ii)  the 
transition-slate  of  the  Allee  Blanche,  and  between  the 
grey-wacke  and  black  transition  limestone  near  Bex, 
below  the  Dent  de  Ghamossaire;  in  alpine  limestone^ 
at  Hall  in  the  Tyrol,  which  is  now  cobsidered  as  one 
of  the  members  of  the  transition  class  i  but  the  great- 
est fori!;ation  is  that  in  muriatiferous  cla]r,  in  which  the 
salt  occurs,  either  disseminated,  or  in  beds,  alternating 
with  the  claj,  or  in  vast  irregular  masses  included  in 
it.  In  this  formation,  the  salt  is  occasionally  associated 
with  thin  layers  of  anhydrite,  stinkstone,  limestone,  and 
sandstone.  It  appears  to  lie  upon,  or  even  to  alternate 
with,  the  first  flcetz  gypsum  formation.  Humboldt  men- 
tions a  formation  of  rock*salt  In  muriatiferous  clay,  lying 
on  a  very  new  sandstone,  at  Punta  Araya  in  America  *  ; 
and  small  quantities  of  it  occur  in  the  third  flcetz  gypsum 
in  the  Segeberg,  near  Kiel  in  Holstein. 

X  3  Geographic 


•  Humboldt's  Pcnonal  Nwrretivey  rol.  ii.  p.  269. 
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Geographic  SUuatiim. 

Europe.^^The  principal  deposite  of  salt  in  this  island 
is  that  in  Cheshire,  where  there  are  several  beds  that  varj 
in  thickness  from  four  feet  to  upwards  of  one  hundred 
and  thirtj  feet^  and  alternate  with  claj  and  marl,  which 
contain  compact,  foliated,  granulai*  and  radiated  gjpsum. 
Rock-salt  also  occurs  at  Droitwich  in  Worcestershire. 

In  the  north  of  Germany,  rocks  of  the  salt  formation 
and  salt  springs  occur,— -an  evidence  of  the  existence  of 
ftalt  bi<d^,  as  all  salt  springs  issue  from  salt  beds,  or  rocks 
richlj  impregnated  with  salt ;  but  no  salt  beds  appear  at 
the  surface  until  we  come  to  the  Circle  of  Austria,  and 
the  neighbouring  countries.  The  range  of  salt  beds  com- 
mences at  Hall  in  the  Tyrol  *,  passes  through  Reichen- 
tbal  in  Bavajria,  continues  to  Hallei^^  in  Salsburg,  Hall- 
stadt,  Ischel,  and  Ebensee  in  Austria,  and  terminates  at 
Aussee  in  Stiria.  The  further  contiliuation  of  the  salt 
deposition  is  found  at  a  considerable  distance,  that  is,  in 
Hungary,  at  Marmofos,  Rhona,  Szek,  and  Speries :  then 
again  in  the  great  inclosed  circular  valley  of  Ti:;rmsylra- 
nia ;  from  thence  it  eztebds  through  Wallachia,  Molda- 
via, Buckovina,  Gallida,  to  Upper  Silesia. 

The  salt  repository  of  Marmoros  is  well  known.  In 
Transylvania,  which  is  a  vast  circular  valley,  having  its 
bottom  covered  with  salt,  there  are  many  extensive  salt- 
works :  in  Moldavia  there  also  numerous  salt-mines ;  and, 
what  is  worthy  of  remark,  the  rock-salt  itself  there  forms 
hills.  The  salt-mines  of  Wieliczka  are  situated  about 
two  leagues  south-east  of  Cracau  in  West  Gallicia,  and 

about 


*  At  Sulzbach,  on  the  Necker,  in  Swabta,  there  is  a  great  bed  of  dajr 
richly  impr^nated  with  salt,  and  sometimes  even  containing  great  masses 
of  it.  This  appears  to  be  the  farthest  limit  of  the  salt-beds  on  that  side  <tf 
Germany. 
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about  nine  miles  to  the  north-east  of  the  Carpathian 
Mountains.  They  have  been  worked  since  the  jear 
1251  y  and  their  depth  and  extent  is  very  great;  by  some 
3aid  to  be  900  feet,  and  having  an  exte  t  of  more  than 
m  league  from  east  to  west.  According  to  Abb6  Estner, 
the  salt  of  Hungary,  Tra  .sylvania.  and  West  Gallicia, 
occurs  only  of  a  grey  colour.  The  party-coloured  is 
f^und  principally  in  Upper  Austria,  Salzburg,  Stiria,  and 
the  Tyrol  *.  The  beautiful  blue  foliated  variety  was 
formerly  found  at  Isehel  in  Upper  Austria ;  and  the  very 
rare  green  variety  is  at  present  found  at  Berchtesgaden 
and  Hallein  in  SaUburg,  where  the  fibrous  blue  variety 
which  occurs  in  the  Tyrol  b  also  met  with. 

There  are,  besides,  immense  deposites  of  salt  in  Old  and 
New  Castile  in  Spain:  thus,  at  Cordova,  it  is  said  to 
form  a  hill  between  900  and  400  feet  high;  and  in 
France  there  are  salt-springs,  but  no  salt-beds  have  hi- 
therto been  discovered. 

Africa. — Besides  the  great  beds  of  this  mineral  found 
in  Europe,  it  is  also  very  extensively  distributed  in  the 
other  quarters  of  the  globe.  In  the  northern  part  of 
Africa,  on  both  sides  of  the  Atlas  Mountains,  vast  quan- 
tities of  rock-salt  occur.  Mr  Homeman,  on  his  journey 
from  Cairo  to  Ummosogeir,  discovered  a  plain  on  the 
summit  of  the  chain  of  limestone  mountains  that  bound 
the  Desart  of  Lybia  to  the  north,  consisting  of  a  mass  of 
rock-salt,  spread  over  so  large  a  tract  of  surface,  that  in 
one  direction  no  eye  could  reach  its  termination,  and  its 
width  he  computed  at  several  miles.  It  also  occurs  on 
the  western  and  southern  borders  of  the  Great  Desart  of 
Sabra ;  in  the  country  of  Congo ;  and  In  Abyssinia  f. 

X3  Ana. 

*  The  salt-mines  in  tiie  Tyrol  are  5000  feet  above  the  level  of  the  sea. 
•f  Bruce  mentions,  that  ii)  ipiiie  p^rts  of  Ah^rssiniai  ciAhc  pieces  of  rpc^ 
salt  pass  as  current  coin. 
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Jnia. — There  it  a  considerable  mine  of  rock-salt  twenty 
versts  from  Jena-Tayerska,  in  the  desart  between  the 
Volga  and  the  Uralian  Mountains;  another,  named 
Iletzki>  near  Astracan ;  and  there  are  several  others  ia 
Siberia  *.  Salt-mines  are  worked  in  that  part  af  Ckimm 
which  borders  op  Tartarj.  At  Teffis,  Tavris,  ai^  other 
pkces  in  Persia,  there  are  great  masses  of  rock-salt ;  and 
we  are  informed,  that  in  the  Desart  of  Caramania,  and 
also  in  Arabia,  rock-salt  is  so  abundant,  and  the  atmo- 
sphere-is so  drj,  that  the  inhabitants  use  it  for  building 
houses.  The  Island  of  Ormus,  situated  in  the  mouth  of 
the  Persian  Gulf,  is  jMincipally  composed  of  rock-salt. 
Rock-salt  is  <one  of  the  mineral  productions  of  the  vallej 
of'  Caschmere ;  and  in  the  province  of  Lahore  in  India, 
there  is  a  hill  of  rock-salt,  equal  to  that  of  Cordova;  the 
salt  of  this  hill  is  cut  into  dishes,  plates,  and  stands  for 
lamps  f. 

America. — Rock-salt  is  found  in  vast  quantity  on  the 
elevated  Desarts  of  Peru,  where  it  is  very  hard,  and 
has  usually  a  violet  colour ;  also  in  the  Cordilleras  of 
New  Granada,  at  the  height  of  2000  toises  t.  It  oc- 
curs in  considerable  quantity  in  Upper  Louisiana ;  and 
great  masses  of  it  have  been  found  at  the  junction  of  the 
stream  of  Atha-pus-caou  with  the  Atha*pus-caou  Lake; 
and  in  California. 

New  Holland, — According  to  Governor  Hunter^  it  is 
found  in  considerable  quantity  on  the  east  coast  of  that 
country. 

Uses. 

*  Pallas  speaks  of  rock-salt  in  the  neighbouiliood  of  the  riTer  Jaik, 
which  is  sometimes  so  hard  as  to  snap  the  pick«axes  made  use  of  in  quarry^ 
inglt. 

•f  Pennant's  Outlines  of  the  Glohe,  tc^  i  pw  42. 

i  HumboldtVPcraonal  KarratiTey  7oL  ii.  p.  26$, 
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U9t8. 

Itikiisea  are  vety  various  and  important.  We  employ 
it  daily  as  a  seasoning  for  our  food :  vast  quantities  are 
Miplojed  for  the  preservation  of  animal  flesh,  butter,  &c. ; 
it  is  alio  used  as  a  manure,  in  the  manufacture  of  earthen- 
Irare,  soap-making,  and  in  manj  metallurgic  operations. 
It  affords  muriatic  acid  and  soda,  by  certain  chemical 
processes.  It  is  sometimes  employed  in  its  crude  state^ 
but  is  more  conunonly  purified. 


Second  Subspecies. 

Lake-Salt.  « 

Seesalz,  Werner. 
Seesalz^  Reuss,  b.  iiL  s.  86, 

External  Characters. 

Its  colour  is  white. 

Internally  it  is  shining  or  glistening,  and  intermediate 
between  vitreous  and  resinous. 

It  occurs  either  in  thin  plates,  which  are  formed  on  the 
surface  of  salt  lakes  or  inland  seas,  or  in  grains  on  their 
bottoms. 

It  is  translucent. 

Geognostic  and  Geographic  Situations. 

It  is  found  on  the  bottoms  and  sides  of  salt-lakes. 
Europe. — It  is  collected  in  the  islands  of  Cyprus  and 
Milo^  in  the  Mediterranean  sea.    Nearly  the  hidf  of  the 
X  4f  peninsula 
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peninsula  of  the  Crimea  is  fiUed  with  salt^lakes,  which 
afford  a  great  quantity  of  lake-salt. 

Asia. — Lake-aalt  is  collected  in  Uie  netgbbowrhoed  <tf 
the  Caspian. 

Africa. — At  Manzelach,  near  Alexaqdria,  there  are 
two  salt-lakes,  which  afford  a  great  quantity  of  fine  white 
salt.  The  bottoms  of  the  salt-lakes  in  the  laqd  of  the 
Hottentots  and  the  Caffres,  are  so  comptcdy  coTered  with 
salt  that  it  appears  like  ice,  and  the  grains  or  distinct  con- 
cretions adhere  so  closely  together,  that  the  mass  is  ^  hard 
as  stone  Many  extensive  districts  are  supplied  with  salt 
from  the  lake  of  Dombu,  which  is  situated  in  the  great 
Desart  of  Bilma,  in  the  kingdom  of  Bornu. 

v^jnerica.^-Lake-salt  is  collected  in  several  of  the  salt- 
lakes  in  North  America^  as  in  Mexico. 


5.  Borax. 

Borax  Tinea],  Watt,  t  ii,  p.  82. — Tinkal,  Leonhard,  Tabel. 
s.  44.  Id.  Karslen,  Tabel.  s.  56 — Soude  borat^^  Hauif,  TabL 
p.  20.— Borax,  Lem,  b.  iL  s.  1024. 

External  Characters. 

Its  colours  are  greyish,  yeUowish,  and  greenish-white : 
also  greenish  grey,  and  mountain-green. 

It  occurs  crystallised  in  the  following  figures : 
1.  Oblique  six-sided  prism,  with  alternate  broad  and 
narrow  lateral  planes,  and  oblique  terminal 
planes. 
3.  Oblique  six-sided  prism,  with  two  opposite  broader 
lateral  planes  :  sometimes  bevelled  on  the  extre- 
mities, the  bevelling  planes  set  on  the  smaller  la- 
teral planes. 

3.  Flat 
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3.  Flat  double  four-sided  pjramid. 
The  surface  of  the  crystals  is  sometimes  smooth,  some- 
tim/es  rough,  and  with  a  white,  grej,  or  bro¥m  crust. 
The  crystals  occur  loose,  and  of  various  si«es. 
Internally  it  is  shining  and  resinous. 
The  fracture  is  partly  foliated,  partly  flat  conchoidaL 
The  fragments  are  blunt-edged. 
It  is  semi-transparent. 
It  refracts  douUe  in  a  high  degree. 
It  is  soft  and  very  soft. 
It  is  brittle. 
It  is  easily  frangible. 

Specific  gravity,  1.569,  Karsten.     1.705,  Klaproih. 
Its  taste  is  alkaline  and  sweet. 

Chemical  Characters. 

It  intumesces  before  the  bloivpipe,  and  melts  into  a 
^ansparent  glass. 


Constituent  Partt. 

Boracic  Acid, 

37.00 

Soda, 

14.50 

^ater,         -        -        - 

47.00 

98.60 

Klafr9thy 

Beit  b.*iv.  s.  353. 

Geognottic  and  Geographic  Siiuatimu. 

It  occurs  dissolved  in  the  water  of  many  springs  in 
Persia ;  also  in  the  soil  of  different  parts  of  Persia ;  and 
in  Thibet,  it  is  found  in  the  soil,  or  in  the  water  of 
lakes. 

It  is  said  also  to  occur  ip  China,  and  in  Peru. 

Uses. 
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Uits. 


It  is  used  as  a  flux  for  metals,  and  as  ah  Ingredieiit  in 
artificial  gems ;  but  its  great  use  is  to  facilitate  the  lol- 
dering  of  the  more  precious  metals.  It  is  employed  as  a 
flux  hj  mineralogists  in  examining  the  properties  of  mi- 
nerals before  the  blowpipe;  and  is  sometimes  used  in 
medicine  as  a  refiringerant. 

Obaervatiimi. 

• 

1.  The  name  Borax  occurs  in  Geber,  who  wrote  in  the 
ninth  century ;  and  is  derived  from  the  word  Baurach^ 
in  use  among  the  Arabians.  It  has  been  confounded 
with  the  Chrysocolla  of  Pliny*  in  consequence  of  the  use 
that  jewellers  make  of  it  in  soldering  gold.  It  is  brought 
firom  India  in  an  impure  state,  under  the  name  titJud^ 
enveloped  in  a  kind  of  fatty  matter,  which  is  soap^  with 
soda  for  its  base.  When  purified  in  Europe,  it  takes  the 
name  of  borax.  This  purification  is  performed  by  the 
Dutch ;  but  the  process  which  they  follow  is  unknown. 

8.  Earsten  describes,  under  the  name  Sasaolin^  a  mine- 
ral principally  composed  of  boracic  acid.  The  following 
account  contains  the  principal  information  we  possess  in 
regard  to  it : 

Sassoline,  or  Native  Boracic  Acid. 

Natiirliches  Sedativsalz^  Estner,  b.  liL  s.  84.-^Sassolin>  Reuu, 
b.  ii.  3.  8.  12.  Id,  Leonhard,  Tabd.  s.  44.  Id.  Karden, 
Tabel.  s.  56. — Acide  boracique,  Hauy,  Tabl.  p.  56. 

Its  colours  are  greyish  and  yellotrish  white,  and  cream- 
yellow. 

It  occurs  in  grains,  crusts,  very  small  corroded  pieces, 

which 
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yHhidi  tf^iear  to  be  composed  of  crystalline  grains,  and 
adeular  crystals. 

Extemdij  it  is  uneven. 

It  is  dull  or  glimmering,  and  the  lustre  is  resinous. 

The  fracture  passes  from  uneren  into  small  foliated. 

The  fragments  are  blunt-edged. 

It  is  feebly  translucent. 

It  becomes  resinous  in  the  streak. 

It  is  soft,  and  friable. 

Chemical  Characters.    * 

It  melts  easily  before  the  blowpipe  into  a  transparent 
globule. 

Comtituent  Parts. 

Boraeic  Acid,        -        -        -  86.0 
Ferruginous  Sulphate  of  Manga- 
nese,          -     •  -        -        -  11.0 
Sulphate  of  Lime,        -         -  3.0 

100.0 
Klaprothj  Belt.  b.  iiL  s.  99. 

Geognostic  and  Geographic  Situations. 

It  is  found  on  the  edges  of  hot-springs  near  Sasso,  in 
the  territory  of  Florence. 


Genus 
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Genus  II  — Salts  op  Potash. 
This  Genus  contains  but  one  species,  viz.  Nitre. 

Nitre. 

Natiirlicher  Salpeter,  Werner. 

Nltruro  terra  minera]isatuin^  Wall  U  ii.  p.  45.— Nitrate  de  P«- 
tasse,  De  Born,  t  ii.  p.  57. — Natiirlicher  Salpeter,  Wid,  s  602. 
•— Nitre^  Kirw,  vol  ii  p.  25. — Natiirlicher  Salpeter,  Eslner, 
b.  iii.  s.  b5.  Id.  Emm.  b  ii.  s  l6. — Nitrate  de  Potasse^  Lawt* 
t.  i.  p.  468. — Potasse  nitrate,  Hau^^  t*  ii  p  346.  95S. — Lo 
Nitre  natif,  Bfoch  t.  iL  p.  17' — Safpeter^  ReMU^  b.  iii  s.  21. 
— Natiirlicher  Salpeter,  Lud  b.  i.  s.  177*  Id.  Smck.  2ter  th. 
8.  9.'  Id.  Bert,  s.  325. — Potasse  nitrate,  Lucas,  p.  21. — 
Salpeter^  I^eonhard,  Tabel.  s.  44. — f'otasse  nitrat^^  Brong, 
t.  i.  p.  112. — Salpeter^  Karsten,  Tabel.  s.  56.  Id.  Haus, 
8. 121. — Nitrate  of  Potash,  Kid,  vol.  ii.  p.  S.— -Salpeter,  Lenz^ 
b.  ii.  s.  965. 

External  Characters. 

Its  colours  are  greyish-white,  jellowish-white,  and 
snow-white. 

It  occurs  in  flakes,  crusts,  and  in  capillary  crystals,  sel- 
dom in  six-sided  prisms,  acutely  acuminated  with  six 
planes,  which  are  set  on  the  lateral  planes  ^. 

It  is  duU,  glimmering,  or  shining,  and  the  lustre  vi- 
treous. 

The  fracture  is  delicate  and  straight  fibrous,  or  small 
conchoidal. 

It 

*  The  crystals  of  artificial  Nitre  are  the  octahedron,  or  double  four*nded 
pjramld,  and  the  9ix«eided  prigm,  acununated  with  fix  planet,  which  are  set 
9D  the  lateral  nlsurr. 
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It  alternates  from  translucent  to  transparent. 

It  is  soft,  or  friable. 

It  is  brittle,  and  easily  frangible. 

Its  taste  is  cck>ling  and  saline. 

Specific  gravity,  1.9369,  Hassenfratz. 

Chemical  Characters, 
tt  deflagrates  when  thrown  on  hot  coaL 

CanstituetU  Parts. 
The  Natural  Nitre  of  Molfetta,  according  to  Klaproth : 

Nitrate  of  Potash,  -  42.55 

Sulphate  of  Lime,        -  25.45 

Carbonate  of  Lime,  -  30.40 
Muriate  of  Potash  ?  -  0.20 
Loss,        -        -           -  1.40 


100.00 
JHaproth,  Beit.  b.  i.  s.  SSO. 

Cfeognostic  Situation. 

it  is  usually  found  in  thin  crusfs  on  the  surface  of  soil, 
and  sometimes  also  covering  the  surface  of  compact  lime- 
atone,  chalk,  and  calc-tuff.  In  many  countries  it  germi- 
nates in  certain  seasons  out  df  the  earth,  and  when  this 
earth  is  accumulated  in  heaps,  so  as  to  expose  a  large  sur- 
face to  the  atmosphere,  it  is  found  to  produce  it  annually. 

Geographic  Situation. 

Uurope.— It  is  found  in  great  quantities  in  many  plains 
in  Spain ;  very  abundantly  in  the  plains  of  Hungary,  the 
Ukraine,  and  Podolia ;  in  France,  on  the  walls  and  floors 
of  chalk  caves ;  in  the  county  of  Bamberg,  on  a  species 

of 
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of  limestone  marl ;  on  marly  sandstone  in  the  neiglibour^ 
hood  of  Grottmgen ;  at  Homberg,  near  Wurzburg,  en- 
crusting  calc-tuff;  but  the  most  remarkable  repository 
of  natural  nitre  in  Europe,  is  that  discovered  by  Abb£ 
Fortis,  near  Molfetta,  in  the  kingdom  of  Naples.  It 
there  occurs  encrusting  a  yellowbh-grey  coloured  com- 
pact limestone.  It  is  never  found  in  beds  with  the  lime- 
stone, as  mentioned  by  some  mineralogists^  but  always 
on  its  surface. 

Asia. — ^Nitre  is  very  abundant  in  India ;  also  in  Persia ; 
and  in  the  valley  between  Mount  Sinai  and  Suez,  in 
Arabia. 

Africa. — This  salt  is  abundant  in  Egypt ;  also  at  Lu- 
damar,  in  the  interior  of  Africa  ;  and  in  the  Karoo  De- 
sart,  to  the  east  of  the  Cape  of  Good  Hope.  « 

America. — The  nitre  used  for  the  manufacture  of  gun- 
powder in  the  United  States  of  America,  is  obtained  from 
an  earth  collected  in  the  limestone  caves  of  Kentucky. 
It  effloresces  in  considerable  abundance  on  the  soil  near 
Lima ;  and  in  Tucuman,  in  South  America. 

UstM. 

In  Hungary,  Spain,  Molfetta,  and  the  East  Indies, 
considerable  quantities  of  natural  nitre  are  collected; 
but  the  greatest  proportion  of  that  used  in  commerce,  is 
obtained  by  working  artificial  nitre  beds.  These  consist 
of  the  refuse  of  animal  and  vegetable  bodies,  undergoing 
putrefaction,  mixed  with  calcareous  and  other  earths. 
Its  principal  use  is  in  the  fabrication  of  gunpowder :  it  is 
also  used  in  medicine,  and  many  of  the  arts. 

Gjbnus 
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Genus  III. — Salts  of  Ammonia. 

This  Genus  contains  two  species^  viz.  Sal  AmmoniaCf 
and  Mascagnine. 

1.  Sal  Ammoniac^  or  Muriate  of  Ammonia. 

Natiirlicher  Salmiack,  Werner. 

Sal  ammoniacumy  fVaU,  t  ii.  p.  77« — Sel  Ammoniac^  RamS  de 
L,  t,  i.  p.  382.  Id.  Bom  J  t.li.  p.  54. — Naturlicher  SlEiliniack, 
Wid,  8.  6lO. — Sal  Ammoniac^  Kirw.  vol.  ii.  p.  SS. — Natur-« 
licher  Sahniack^  Estner,  b.  iiL  a.  78.  Id.  Emm.  b.  ii.  s.  24. 
— Muria^  d' Ammoniac,  Lam.  U  i.  p.  47S. — ^Le  Sd  Ammo* 
niaqne,  \Brech.  t.  ii.  p.  27. — ^Ammoniaque  .muriate,  II^^y» 
t  ii.  p.  380.  386. — Salmiack,  Reus^,  b.  iii.  s.  SZ.  Id.  Lud* 
b.  i.  8. 180.  Id.  Suck.  2ter  th.  s.  180.  Id.  Bert.  s.  32^.  Id. 
Mohs,  b.  ii.  s.  2^7*-— Ammoniaque  muriat^e,  Lucas,  p.  25.— - 
Salmiack,  i^eoMAaiitf,  T^l.  8.  45. — ^Anmioniac  muriate, 
Brong.  t.  i.  p.  109 — Salmiack^  Karsten,  TabeL  8.  56.  Id. 
Haus.  a.  122.-— Mmiate  of  Ammonia,  Kid,  vol.  ii.  p.  12.-— 
Salmiak,  Lenz,  b.  ii.  8.  984.— -Sal  Ammoniac^  Ai&in,  p.  251. 

This  species  is  divided  into  two  subspecies,  viz.  Vol« 
canic  Sal  Ammoniac,  and  Conchoidal  Sal  Ammoniac. 

First  Subspecies. 

Volcanic  Sal  Ammoniac. 

Yulcanischer  Salmiak,  Karsten. 

External  Cliaracters. 
The  colours  are  yellowish  and  greyish-white ;  peari- 

,grey 
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grey  <uid  smoke-grey;  wioe-jellow;  sometimes  apple^ 
green,  sulphur-jellow.  and  brownish-black. 

It  occurs  in  efflorescences,  crosts,  stalactitic,  small  ho^ 
tryoidal,  tuberose,  corroded ;  and  crystallised  in  the  fol- 
lowing figures: 

1.  Octahedron. 

2.  Cube,  more  or  less  deeply  truncated  on  the  edges. 

3.  Rectangvdar  four-sided  prism,  acuminated  with  four 

planes,  which  are  set  on  the  lateral  planes,  or  on 
the  lateral  edges. 
4*  Garnet  or  rhomboidal  dodecahedron. 
5.  Leucite  crystallization,  or  the  double  eight-sided 

pjrramid,  acuminated  with  four  planes. 
The  crystals  are  small  and  very  small ;  and  their  late- 
ral planes  are  usually  smooth. 

Externally  it  b  dull  or  glistening ;  internally  shimng 
and  vitreous. 

The  fracture  is  eren  or  uneven,  sometimes  inclinmg  U> 
fibrous. 

It  sometimes  occurs  in  granular  distinct  concretions. 

It  alternates  from  transparent  to  opaque. 

It  is  soft. 

It  is  slightly  ductile,  and  elastic. 

Specific  gravity,  1.5443,  Hassenfratx. 

Its  taste  is  pungent  and  saline. 

Chemical  Characters. 

When  moistened,  and  rubbed  with  quicklime,  it  gives 
9Ut  a  pungent  ammoniacal  odour. 

Conatiiueni 
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Constituent  Parts. 


I       Sal.  AmmMiDc  of  y«timit» 
Muriate  of  Amqionim  -  99.5 

Muriate  of  Soda,  ,      ^  *  0.6 


100.0 
Jtlaprothf  Beit.  b.  iii.  3.  91. 

Geognosiic  Situation. 

As  its  name  implies^  it  is  a  volcanic  production,  occur- 
ring in  tiie  fissures,  or  on  the  surface  of  volcanic  or 
pseudo-volcanic  rocks. 

Oeographtc  Situation* 

Ekrope.'^^li  bocurs  in  the  vicinity  of  burning  beds  of 
toal,  both  in  Scotland  and  England.  It  is  found  in  the 
Island  of  Iceland.  Oh  the  Continent,  it  is  itiet  with  at 
Solfatlurh,  Vesuvius^  iEtna,  the  Lipari  Islands^  and  Tus- 
cany* 

Jfta.— Thibet,  Persia,  and  the  Isle  of  Bourbon. 

Jmmco.— In  volcanic  districts  both  in  North  and  South 
America. 

Second  Subspecies. 
Conchoidal  Sal  Ammoniac. 
Muschlicher  Sahniak,  Karsten* 

External  Characters. 

His  colour  is  greyish^white. 

It  occurs  in  angular  pieces. 

Its  surface  is  uneven. 

Vol.  II.  y  ExteraaiJy 
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ExternaUj  it  b  gliminering ;  internallj  it  is  Bhinlng 
and  vitreous. 

The  fracture  is  nearly  perfect  coochoidal. 

The  fragments  are  indeterminate  angular. 

It  is  semi-transparent  or  traneparent 

It  is  malleable. 

It  is  soft. 

It  is  light 

lis  taste  is  puagent  and  uxinoiis; 

Mnriate  of  Ammonia^ 
Sulphate  of  Ammonia, 

100 
XUprpthj  Beit  b.  iiL  s.  94. 

Crtagnosiic  and  Gtograpkk  SUuatwm* 

'  This  mineral  is  said  ta  occur,  along  with  sulphur,  in 
rocks  of  indurated  claj  or  olay-slate,  in  the  country  of 
Bucharia. 

This  salt  is  used  for  a  variety  of  purposes.  Great 
quantities  of  artificial  sal  ammoniac  are  annually  export 
ed  from  this  country  to  Russia,  where  it  appears  to  be 
used  by  the  dyers.  It  is  employed  by  cc^persmitbs,  to 
prevent  the  oxidation  of  the  surface  of  the  metab  they 
are  covering  with  tin.  It  has  the  property  of  rendering 
many  metallic  oxides  volatile,  and  is  frequently  used  to 
separate  raetals  from  each  other.  Dissolved  in  nitric 
acid,  it  forms  the  fluid  named  aqua  regta^  employed  in  the 
solution  of  gold ;  and  the  pure  ammonia  is  also  obtained 
from  thb  salt. 

Oh9crvQtiow. 
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tt  18  fta  OfniiidB  eQtertaified  by  many,  tbat  thU  salt  it 
the  same  vrith.  the  sal.  iifffiiiftoiiiac  (i)^  t^ftftmuui^)  of  t||e 
ancients ;  but  the  accounts  of  Pliny,  Dioscorides,  Col- 
lumella^  Synesius^  Herodotus^  Strabo,  and  Arrian,  prove 
that  thegr  understood  by  sal  ammoniac  rock-salt;  and 
e?en  the  ancient  Arabian  physicians  Avicenna  and  Sera- 
pion,  who  flourished  during  the  eleventh  century,  describe 
rock-salt  under  the  naf^e  sal  ammoniac.  The  first  ac- 
count yre  hay^  of  sal  ammoniac  is  in  a  treatise  of  Geber'^s, 
the  date  of  which  is  uncertain.— -Vid.  Becfcman,  Beitiiige 
2ur  Greschichte  der  Erfindungen^  b.  v.  ^.  £$4^ — ^285. 


2.  Mascagnine  *,  or  Sulphate  of  Ammonia* 

Mascagnin,  Karsten. 

MapcagniOy  tUuss,  b.  ii.  3.  s.  45.  Id,  KarsUn,  Tabel.  s*  ^— - 
Ammoniaque  sulphatee^  Hat^,  Tab!,  p.  21.— Mascagnin^ 
Lenz,  b.  ii.  s.  985. 

External  Characters. 

Its  colours  are  yellowbh-grey  and  lemon-yellow. 
It  occurs  in  mealy  crusts,  or  stalactitic* 
Internally  it  is  dull  or  glistening.. 
The  fracture  is  uneven  or  earthy. 
It  is  semi-transparent  or  opaque« 
Its  taste  is  sharp  and  bitter. 

Y  2  Chemicai 

...t  '  '      '  ' "  ■         .11 I  ■       ,     „ 

*  It  is  named  after  the  discorertr  M»  Matcagnl. 
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Chemical  Charatten. 

It  is  easily  soluble  in  water ;  partly  Volatilised  bj  heat; 
and  becomes  moist  on  exposure  to  the  air.* 

CinuHtwetA  Parts. 

It  is  a  compound  of  Ammonia,  Sulphuric  Acid,  and 
Water. 

^eognostic  and  dcogrdphic  SituaHons. 

It  occurs  among  the  lavas  of  ^Gtna,  and  Vesuvius ;  in 
the  Solfatara  by  Puzzseolo ;  in  the  lagunes,  near  Siena 
in  Tuscany ;  and  on  the  bottom  of  a  hot  spring  in  0au- 
phiny. 


ORPER  III. 
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ORDER  III— METALLIC  SALTS. 

All  the  Salts  included  uader  this  Order,  have  a  me- 
Gallic  basis.  Thej  are  easilj  soluble  in  water,  and  taste 
bitter,  sweetish,  or  metallie.  They  are  soft,  light,  and 
either  white,  green,  Uue,  or  red. 

Gekits  I.— Salts  of  Iroit. 

Of  thb  genus  but  one  species  has  hitherto  been  met 
with  in  the  mineral  kingdom,  viz.  Iron- Vitriol  or  Sul- 
phate  of  Iron. 


Iron*Vitriol,  or  Sulphate  of  Iron. 

,  Eisen-Vitriol,   Werner. 

Xrv^m^tx  of  the  Greeks. — Alumen,  PUn.  xxxv.  15.  p.  52.— 
Chalcanthum^  PUn.  } — ^Vitriolum  ferri.  Waller,  Syst.  Min.  ii. 
p.  22. — Fer  sulphat^e^  Hauy,  t.  iv.  p.  1^2. — Eisen  Vitriol, 
Reuss,  b.  ii.  3.  s.  68.  Id.  Karsten,  Tabrf.  s.  56.  Id.  Haui. 
s.  137. — Sulphat  of  Iron,  Kid,  vol.  ii.  p.  20.-«^Eisenvitriol, 
Lenz,  b.  ii.  s.  989. — Green  Vitriol,  Aikin,  p.  250. 

External  Characters. 
Its  colours  are  emerald,  apple,  and  verdigris  green,  and 
sometimes  grass-green :  on  exposure  to  the  weather,  it 
becomes  straw-yellow,  cream-yellow,  ochre-yellow,  and 
yellowish-brown. 

It  occurs  pulverulent,  massive,  disseminated,  stalacti- 
tic,  tuberose,  botryoidal,  reniform;  and  crystallised  in 
(he  following  figures : 

y  3  1.  ObHqua 
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1.  Oblique  double  four-sided  pyramid. 

S.  Rhomb,  variously  modified  by  truncations  on  tht 
angles  and  edges« 

3.  Capillary  crystals. 

It  is  shining,  both  externally  and  internally,  and  the 
lustre  is  vitreous,  with  exception  of  the  capillary  varie* 
ties,  which  are  pearly. 

The  fracture  b  flat  conchoidal  or  foliated,  and  occn^ 
sionally  fibrous. 

It  alternates  from  semi-traasparent  to  opaque. 

It  refracts  double. 

It  is  sofl. 

It  is  triable,  brittle,  and  easily  frangible. 

Specific  gravity,  1.972,  Brisson. 

It  tastes  sweetish,  styptic,  and  metallic 

Chemical  Characters. 

Before  tli6  blowpipe,  on  charcoal,  it  becomes  magneti<l 
and  colours  glass  of  borax  green. 

Comtituent  ParU, 

Oxide  of  Iron, 
Sulphuric  Acid, 
Water, 

100.0  Btrztliu^ 

Geognoettc  and  Geographic  Situatiom. 

It  is  always  associated  with  iron-pyrites,  by  the  deconw 
position  of  which  it  is  formed.  It  occurs  in  several  coaU 
mines  in  this  country,  and  in  many  iron  and  coal  mines 
on  the  Continent  of  Europe ;  and  also  in  America,  and 
.Asia. 

U$eB. 
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It  is  employed  to  dye  linen  yellow,  and  wool  and  silk 
black »  in  the  preparation  of  ink ;  of  Berlin-blue ;  for 
the  precipitation  of  gold  from  its  solution;  and  sulphuric 
acid  can  be  obtained  from  it  by  distillation.  The  residua 
of  the  latter  process  (colcothar  of  iron)  is  used  as  a  red 
paint,  and,  when  washed,  for  polishing  steeL 

ObservcUiom. 

Vitriol  of  iron,  by  exposure,  becomes  yellow,  and  at 
last  brown :  in  this  state,  it  appears  to  answer  to  the 
JftVy,  Plin.  Hist.  Nat.  xxxiv.  31.  The  Melanteria,  or 
Inkstone  of  Pliny,  the  Lapis  atramentarius  flavus  of 
Wallerius,  appear  to  be  varieties  of  this  mineral. 


GENtrs  n. — Salts  of  Copper. 

Of  this  Genus  but  one  species  has  been  hitherto  enu* 
merated  by  mineralogists^  viz.  Blue  Vitriol  or  Sulphate 
•f  Copper. 

Blue  Vitriol,  or  Sulphate  of  Copper. 

Kupfervitriol,  Werner. 

XmyixttaiB-of  of  the  Greeks^^^Chalcanthum  atramentum  sutorium* 
Plin,  Hist.  Nat.  xxxiv.  12.  p.  82. — Vitriolura  cupri.  Waller. 
Syst.  Min.  tii.  p.  20. — Cuivre  sulphatee,  Hau^,  t  iii.  p.  580. 
— Kupfervitrio],  Reusi,  b.  ii.  S.  s.  78.  Id.  KarH  Tabel.  s.  B6* 
— Sulphate  of  Cbpper,  Kid,  vol.  ii.  p  23. — Kupfervitrio^ 
Lenz,  b.  ii.  s.  99S. — Blue  Vitriol,  Aikin,  p.  249. 

External  Characters. 

The  common  colour  is  dark  sky*blue>  which  sometime^ 
^  .  Y4  approaches 
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approaches  to  rerdigris-green.     By  exposure  to  the  air^ 
it  becomes  yellow. 

It  occurs  massive,  disseminated*  stalactitic,  dentiform; 
and  crystallised  in  the  following  figures  : 

1.  Cube^  either  truncated  on  the  edges  or  angles. 

2.  Capillary  crystals. 

Externally  and  internally  it  is  shining  and  vitreous. 

The  fracture  is  conchoidal. 

The  fragments  are  rather  sharp-edged* 

It  is  translucent. 

It  is  sofl,  brittle,  and  easily  frangible. 

Specific  gravity,  2.1943,  Hassenjrati. 

Its  taste  is  nauseous,  bitter,  and  metallic. 

Chemical  Characters » 

When  a  portion  of  it  is  dissolved  in  water,  and  8prea4 
on  the  surface  of  iron,  it  inunediately  covers  it  with  % 
film  of  copqpr. 

Constituent  Parts. 

Oxide  of  Copper, '  -  32.13 
Sulphuric  Acid,  -  31  57 
Water,        -        .  36^ 


100.00    Berzeliu^ 

Geognostic  and  Geo^aphic  Situations, 
It  occurs,  along  with  copper-pyrites,  in  Pary^s  mine  In 
Anglesea ;  and  also  in  the  copper-mines  in  the  county  of 
Wicklow,  in  Ireland  It  is  found  in  considerable  quan- 
tity in  several  copper-mines  on  the  Continent  of  Europe; 
and  also  in  Siberia^ 

Uses. 

It 's  used  in  cotton  and  linen  printing,  and  tl|e  oxide 
-feparated.  from  it  is  used  by  painters. 

Gsiwa 
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Gencs  III.— Salts  of  Zinc. 

This  Genus  contains  but  one  species,  viz«  White  Vi- 
4riol  or  Sulphate  of  Zinc. 

White  Vitriol  or  Sulphate  of  Zinc. 

yitriolum  zinci.  Waller,  Syst  l^in.  t.  ii.  p.  24* — Zinc  sulphat6e, 
Jffauy,  t  iv.  p.  180. — ^inkvitriol,  Leonhard,  TabeL  s.  45.  H 
Karsten,  TabeL  s.  56 — White  Vitriol  or  Sulphate  of  Zinc, 
Kid,  voL  ii.  p.  24.^— Zinkvitriol,  Lenz,  b.  ii.  s.  996. — ^Whitt 
Vitriol,  Aikin,  p.  250. 

External  Chamcier$. 

Its  colours  are  greyish,  yellowish,  reddish,  and  green- 
ish-white. 

It  occurs  massive,  stalactitic,  reniform,«botryoidal,  in 
jcrusts ;  and  crystallised  in  the  following  figures : 

1.  Rectangular  four-sided  prism,  acuminated  with 
four  planes,  which  are  set  on  the  lateral  planes. 

v2.  Acicula?  prystals,  which  are  promis<;uously  aggre- 
gated. 

It  is  shining. 

The  fracture  is  fibrous  and  radiated. 

It  occurs  in  granuhMr  aad  prismatic  concretions. 

Jt  is  translucent^ 

It  is  soft,  brittle,  and  easily  frangible. 

Specific  gravity,  2.00,  B  m. 

Jts  tasle  is  nauseous  metallic* 

Chemical  Characters, 
It  intumesces  before  tlie  blowpipe,  but  does  not  phos- 
phoresce :  Ii  disbolves  in  2.2bd  parts  of  boiling  water. 

Constituent 
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Constituent  Paris. 

Oxide  of  Cobalt,         -  38.71 

Sulphuric  Acid,  -  19.74 

Water,  -        -        -        41.56 

100.00 
Xsppe,  in  Journal  fur  die  Chemie,  Fhjsik 
et  Mineralogie,  b.  yi.  Hefl  1.  1808, 
8.  1B7. 

Geogttostte  and  Oeographid  SUuaiions. 

It  occurs  in  mining-he^s  in  Biber,  along  with  lamellar 
heavy-spar,  earthy  cobalt-ore,  and  grey  cobalt-ore ;  and 
U  h^  b^n  abo  found  in  the  Leogang. 


GLASS  III, 
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CLASS  III. 

INFLAMMABLE  MINERALS. 


X  HE  Minerals  belonging  to  this  class,  do  not  rarj  mucb 
in  colour,  and  aUnost  the  only  tints  are  of  black,  brown, 
and  yellow :  they  are  very  rarely  <{rystallised ;  the  hard- 
est  yield  easily  to  the  knife ;  their  specific  gravity  seldom 
exceeds  2.0 ;  and  they  feel  warmer  than  earthy  or  saline 
minerals.  Some  of  them  are  very  combustible,  and  the 
rtet  bum  more  or  less  easily  before  the  blowpipe.  They 
are  more  nearly  alli^  to  the  Metallic  than  to  the  Saline 
er  Earthy  classes  of  Minerals. 


I.   SULPHUR  FAMILY. 
This  Family  contains  but  one  species,  viz.  Sulphur. 

Sulphur. 

Natiirlicher  Schwefd,  Werner. 

This  species  is  divided  into  two  subspecies^  viz.  Com- 
mon Sulphur,  and  Volcanic  Sulphur. 
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350  SULPHUR  FAMILY< 

FirH  SMb9pecie$4 

Common  Sulphur. 

Gendeiner  naturlkher  Schwefel,  Wtmev** 

jSoIphur  nativum  pumm  flavum^  JVaU»  t  iL  p.  125.— -Soufre^ 
Ram^  de  Lisk,  t.  i  p.  28.  /J.  De  Bam,  t  ii.  p.  91* — Naliiro 
licher  Schwefel,  Wid  s.  646.  Id.  Wem.  Pabst  b.  i.  s.  368.— 
Katire  Sulphur,  Kino*  vol  ii.  p.  69. — Katilrlicher  Schwefe^ 
Estner,  h  iii.  s.  178.  Id.  Emm.  b-  ii.  s.  I89. — SoufVe,  Lam* 
t.  i.  p.  68.— Le  Soufre  natif.  Brock,  t.  iL  p.  St 4 — Soufre, 
Hat^,  tup  277.-287— Schwefel,  Reusi,  b.  iii.  s.  84.  Id 
Lud  b.  i.  8.  184.    Id.  Suck.  2ter  th.  s.  88.    Id.  BeH.  s.  338. 

Id  Mohs,  b.  ii  s.  277.    Id  Leonhard,  Tabel.  s.  47 Soufre. 

Brong.  t  iL  p  68. — Schwefel,  Karsien,  Tabel.  s.  58.    Id. 
Haus,   8.  67 — Sulphur,  Kid,  vol.  iL  p.  SO. — Gemeiner  na*  • 
turlicher  Schwefel,  Lenz,  b.  u.  t.  10334 — Sulphur,  Aikin^ 
p.  5. 

Extemai  Charachtt. 

The  principal  colour  it  sttlphor-jellow,  of  different  de-' 
grees  of  intenaitj :  it  occurs  abo  hoaey-yellow,  lemon- 
yellow,  and  wax-yellow,  with  an  intermixture  of  grqr 
and  brown. 

It  occurs  massive,  disseminated,  in  crusts,  in  dusty 
particles ;  and  crystallised  in  the  following  figures : 

1.  Very  acute  octahedron,  or  double  four-sided  pyra- 
mid, in  which  the  base  is  oblique  ",  fig.  149. 
The  pyramid  sometimes  terminates  in  a  line  -f*« 
fig.  149. ;  sometimes  appears  tmncated  on  the 
apices  U  ^g*  1^*   or  two    opposite    angles  ||, 

fig. 

*  Soufre  piimitif,  Hauy. 
f  Soufre  cuneiforme,  Hauy. 
f  Soufre  bB86,  Hauy. 
I)  Soufre  unitiirey  Hauy. 
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fig.  l&l.;  the  ed^e  of  the  common  bads  is  oocft« 
sionally  truncated  •,  fig.  152- 
t.  Octahedron,  acuminated  with  four  planes,  which 
are  set  on  the  lateral  planes  f ,  fig.  153.  The 
apices  of  the  acumination  are  sometimes  trun« 
cated  Xf  fig.  154. 

3.  Double  six-sided  pyramid,  with  two  of^osite  broad^ 

and  four  smaller,  lateral  planes,  and  which  enil 
in  a  line  ||,  fig.  155. 

4.  The  preceding  figure  acuminated  on  the  extremi- 

ties with  four  planes,  and  the  acuminating  planes 
set  on  the  smaller  lateral  planes  §,  fig.  156. 

5.  In  delicate  acicular  crystals. 

The  crystals  are  middle-sized,  small,  and  very  small, 
seldom  large.  ^ 

The  surface  of  the  crystals  b  generally  smooth,  seldom 
4rusy. 

Internally  it  is  intermediate  between  shining  and  splen- 
dent, and  the  lustre  is  adamantine,  approaching  to  resi- 
nous. 

The  fracture  is  uneven,  inclining  sometimes  to  spliii. 
tery,  sometimes  to  conchoidaL 

The  fragments  are  angular,  and  blunt-edged. 

It  is  translucent;  the  crystals  are  semi-transparent 
and  transparent,  and  they  refract  double. 

It  is  soft. 

It  b  brittle,  and  easily  frangible. 

When 


*  Soufre  prisme,  Hanj. 
•f  Soufir  diodecaedre,  Hauy. 
f  Souf^  octodeciraal,  Hauy. 
H  Soufre  emouss^,  Hauy. 
§  Soufre  unibioaire»  Hauj* 
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Whefl  rnbbed,  it  exlralesii;  faint  sulphm^eous  smelly  andf 
))ecomes  resino-electric. 
It  is  light.  .  / 

Specific  gravity,  1.9d0  to  2.0SS. 

Chemical  Characters. 

It  is  easily  inflammable,  burning  with  a  lambent  btuisb 
flame,  and  a  suffocating  odour^ 

Geognostic  Situation, 

It  occurs  in  primitive  and  fleets  rocks,  but  most  abnn- 
dantly  in  the  floetz  formations.  It  occurs  in  veins  of 
copper^^pyrites,  that  traverse  granite  at  Schwartzwi^  in 
Suabia ;  in  mica-slate  at  Glasshiitte,  near  Schemnitz  in 
Hungary ;  in  mica-slate,  in  the  form  of  a  bed,  along  witb 
quartz,  between  Alausi  and  Ticsan,  in  Quito  in  Peru ; 
and  also  in  primitive  porphyry  in  the  same  country.  In 
the  floetz  rocks,  it  occurs  either  in  imbedded  masses,  ef 
various  magnitudes.  Or  lining  the  walls  of  cavities,  along 
with  radiated  celestine,  in  the  beds  or  strata  of  gypsum^ 
marl,  or  limestone,  in  which  it  is  contained.  One  of  the 
newest  formations  of  this  subspecies,  is  that  which  occura 
in  superimposed  crystals  on  bituminous  wood,  or  earth- 
coal,  in  Thuringta. 

Geographic  Situation. 

Europe, — In  the  island  of  Iceland,  where  it  occurs  iH 
considerable'  quantity,  it  is  associated  with  gypsum ;  in 
Ireland,  it  occurs  in  small  nests  in  limestone ;  in  Sicily, 
where  it  is  abundant,  it  is  frequently  beautifully  crystal- 
lised, and  Ifi  contained  in  rocks  of  gypsum ;  in  Spain,  it 
occurs  principally  in  Arragon  and  Murcia,  and  it  is  so 
abundant,  as  to  answer  the  consumption  of  the  whole 
country ;  the  sulphur  of  the  mines  of  Swarzowice  in  Po- 
land^ 
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land,  is  distributed  in  kidneys  through  a  kind  of  marl ; 
magnificent  crystals  are  found  at  Conila,  near  Cadiz ; 
and  beautiful  crystals  at  Bevieux,  in  the  Canton  of  Berne, 
in  Switzerland  ;  massive  varieties  are  collected  in  gyp- 
sum, near  the  glaciers  of  IVsay  and  Gebrulartz,  in  Swit- 
zerland ;  and  in  that  of  Lauenstein  in  Westphalia ;  an 
earthy  variety  is  found  in  drusy  cavities  in  flint,  in  the 
neighbourhood  of  the  Abliey  of  La  Charite,  and  the  vil- 
lage of  Neuville,  in  the  department  of  Doubs  in  France  ; 
it  is  disseminated  through  sandstone  at  Buodosh^y,  in 
Transylvania  *,  it  is  intermixed  with  red  manganese  ore 
at  Kapnic ;  and  with  red  orpiment  at  Felsobanya. 

^sza.— -In  the  gold  mines  of  Catharinenburg ;  and  the 
galena  veins  in  the  Altain  Mountains,  in  Siberia. 

America. — In  California,  and  Peru. 

Africa. — Imbedded  in  basalt  in  the  Isle  de  Bourbon  ; 
and  in  considerable  abundance  in  Mount  Atlas,  in  nor- 
theni  Africa, 


Second  Subspecies. 

Volcanic  Sulphur. 

Vulcanischer  Natiirlicher  Schwefel,  Wern(!)\ 

Le  Soufre  natif  volcanique.  Brock,  t.  ii.  p.  42. — ^Vulcaiiisclicr 
Schwefel,  lietfss,  h.  in.  s.  90.  Id.  Molis,  b.  ii,  s.  282.  hi 
Leonhard,  Tabel.  s.  47.  Id.  Karstcn,  Tabel.  s.  3S.  Id.  Lcnz, 
b.  ii.  s.  1058. — Volcanic  Sulphur,  .^«^/;i,  p.  6. 

l^^ternal  Characters. 

The  principal  colour  is  sulphur-yellow,  which  passes 
into  orange-yollow.  It  is  sometimes  yellowish-grey,  and 
brick  and  cocLlnca!  red. 

Vol.  II.  Z  It 
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It  occurs  massive,  in  blunt-edged  pieces,  in  crusts,  sta- 
lactitic  *,  fused-like,  cellular,  corroded,  amorphous  ;  and 
crystallised  in  the  following  figures : 

1.  Acute  single  three-sided  pyramid. 

2.  Rhomboid  f . 

3.  Acicular  crystals. 

It  is  glistening,  and  the  lustre  is  resinous,  inclining  to 
adamantine. 

The  fracture  is  coarse  grained  uneven. 

The  fragments,  are  indeterminate  angular,  and  blunt- 
edged. 

It  is  slightly  translucent. 

In  other  characters  it  agrees  with  the  preceding  sub- 
species. 

Geognosttc  and  Geographic  Situations. 

Europe.-^It  occurs  only  in  volcanic  countries,  where  it 
is  found  more  or  less  abundantly  amongst  lavas.  Solfa- 
tara,  in  the  vicinity  of  Vesuvius,  is  one  of  th'j  most  fa- 
mous repositories  of  volcanic  sulphur,  and  it  is  there  col- 
lected in  considerable  quantities  for  the  purposes  of  com- 
merce. It  is  also  found  in  the  island  of  Iceland ;  on 
iGtna ;  and  in  the  Lipari  Islands. 

Africa, — Island  of  TenerifTe,  and  island  of  Bourbon. 

Amnnca, — In  the  islands  of  St  Lucia,  St  Domingo, 
Martinique,  and  Guadaloupe. 

Asia. — Island  of  Java. 

Uses. 


*  Spallanzani  observed  stalactites  of  volcanic  sulphur,  three  feet  long 
and  two  inches  thick,  in  a  grotto  formed  in  the  walls  of  the  crater  of  VqJ- 
cano. 

-f-  This  vaiiety,  which  is  intermixed  with  calcareous  earth,  is  found  on 
Bf  ount  iEtna. 
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Uses. 

tt  is  used  as  a  medicine ;  and  it  enters  as  a  principal 
ingredient  into  the  composition  of  gunpowder ;  its  va- 
pour is  used  for  whitening  wool  and  silk,  and  also  for  fu- 
migations * ;  and  sulphuric  acid,  which  is  so  useful  in  the 
arts,  is  prepared  from  it. 


*  SuJphur  was  much  employed  by  the  andenti,  particularly  in  their  lus- 
trationa :  it  is  mentioned  by  Homer,  Pliny,  Theocritus,  Ovid,  and  Juveni^, 
as  being  used  for  that  purpose.' 


Z  9  il.  BITUMtNOUS 
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IL  BITUMINOUS  FAMILY. 

This  Family  contains  the  following  species,  viz.  Naph- 
tha, Mineral  Oil  or  Petroleum,  Mineral  Pitch  or  Bitu- 
men, Brown  Coal,  and  Black  Coal. 


I.  Naphtha. 

Km^$u  of  the  ancient  Greeks.  Vid.  PUn.  Hist.  Nat  t.  ii.  (ed* 
Bip  1.  p.  198') — Bitumen  candidum?  PUn,,  Hist.  Natxxxv. 
(ed.  Bip.  V.  p.  324.)— Bitumen  Naphtha,  Wall.  Syst.  Min. 
t.  ii.  p.  98. — Naphte,  Rom^  de  L.  t.  ii.  p.  192.  Id,  De  Bom, 
t  ii.  p.  75.  Id.  Wid.  s.  6l7.  Id.  Kktv.  vol.  ii.  p.  42.— Bi- 
tumine  liquide  hlanchatre,  Hauy,  t  iii.  p.  SI 2. — Le  Naphte, 
Brock,  t.  ii.  p.  59* — Naphtha,  Reuss,  b.  iii.  3.  s.  9^. — Bitumc 
Naphte,  Brong.  t  ii.  p.  19. — Naphtha,  Leonkard,  Tabel. 
s.  48. — Liquides  Bergol,  Karsten,  Tabel.  s.  58 — Naphtha, 
Hauy,  s.  117*  Id,  Kid,  vol.  ii.  p;  6l.  Id.  Laiz,  b.  ii.  s.  1045. 
Id.  Aikirh  P-  S. 

External  Characters. 

Its  colours  are  yellowish- white,  yellowish-grey,  and 
wine-yellow. 

It  is  perfectly  fluid. 

It  is  shining  and  resinous. 

It  feels  greasy. 

It  exhales  an  agreeable  bituminous  smell. 

Specific  gravity,  0.7. 

Chemical  Characters. 

It  takes  fire  on  the  approach  of  flame,  affording  a  bright 
white  light. 

Constituent 


^ 
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•  Constituent  Parts. 

It  is  a  compound  of  Carbon,  Hydrogen,  and  a  little 
Oxygen. 

Geognoslic  and  Geographic  Situations, 

This  mineral  is  seldom  found  in  a  pure  state.  It  is 
said  to  occur  in  considerable  springs  on  the  shores  of  the 
Caspian  Sea;  in  the  Caucasus;  Japan*;  Persia;  and 
France ;  also  in  Sicily ;  and  some  districts  in  Italy,  as 
Calabria,  Modena,  and  Parma.  These  springs  issue  from 
rocks  of  different  kinds,  as  limestone,  marl^  and  sand- 
Jtone. 

ries.  • 

In  ^enia,  Japan,  and  some  parts  of  Italy,  where  it 
occurs  in  considerable  quantity,  it  is  used  in  lamps,  in 
place  of  oil,  for  lighting  streets,  churches,  &c.  When 
mixed  with  certain  vegetable  oils,  it  forms  an  excellent 
varnish ;  and  formerly  it  was  employed  as  a  vermifuge 
medicine. 


Z  3  9.  Mineral 
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2.  Mineral  Oil,  or  Petroleum, 

Erddl,  Wemo'. 

Bitumen  liquidum,  PUn.  Hist  Nat.  zxxv  — Maltha  tardc  fluenS| 
Wall  t.  il  p.  92.— Petrole,  RomS  de  Lule,  t.  ij.  p.  59I.  Id, 
De  Bom,  t,  ii.  p.  75  — Petrol,  Kim.  vol.  iu  p  43.  Id.  EHner^ 
b.  iii.  s  97-  Id,  Emm.  b.  ii.  s  43. — Bitumine  liquide  noi? 
ratre,  Hauy,  t.  iii.  p.  312. — L'Huile  minerale  commune^  ou 
^e  Petrol,  Broch,  t  ii.  p.  59,  60. — Gemeines  Bergol,  Reuss, 
b.  iii.  8.  96.-101.  Id.  Mohs,  b.  ii.  s.  302.  Id,  Leonhard^ 
Tabel.  s.  48. — Bitumen  Petrole,  Brong  t,  ii.  p.  24.— >Ver- 
dicktes  Bergol,  Karsten,  Tabel.  s.  58. — Steinbl,  Haus,  s.  117. 
— Petroleum,  Kid,  vol.  ii.  p.  62. — Bergol^  Lenz,  \}.  iL  s.  1047. 
Petroleum,  Aikin,  p.  3. 

External  Cluiracters. 

Its  colours  are  reddish  and  blackish  brown,  and  brown, 
ish-black,  sometimes  inclining  to  green. 

It  is  fluid,  but  approaches  more  or  less  fo  the  yisa/j^ 
state.    ■ 

It  is  shining  and  resinous. 

It  feels  greasy. 

It  is  semi-transparent,  translucent,  and  opaque. 

It  exhales  a  strong  bituminous  odour. 

It  is  so  light  as  to  swim  on  water. 

ChenUcnl  Characters, 

It  inflames  easily,  emits  a  bluish  flame,  and  yields  n 
ftmoke  more  or  less  opaque,  according  to  the  density  of 
the  oil,  and  sometimes  leaves  a  very  small  earthy  resi- 
due. 

\  Constzlueni 
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Constituent  Parts. 
It  is  composed  of  Carbon,  Hydrogen,  and  a  little 
Oxygen. 

Geognostic  Situation, 

It  generally  flows  from  rocks  of  the  coal  formation,  and 
usually  from  the  immediate  vicinity  of  beds  of  coal;  also 
from  limestone  rocks.  It  occurs  in  marshes,  on  the  sur- 
faced of  spring  water ;  or  it  flows  or  trickles  unmixed 
irom  its  repository. 

Geographic  Situation. 

Uttropc— Oozing  from  floetz  rocks  at  St  Catherine'^s 
Well,  near  Edinburgh,  and  in  the  island  of  Pomona,  one 
of  the  Orkneys.  Filling  cavities  and  veins  in  shell-lime- 
stone at  Pitchford  and  Madeley  in  Shropshire.  Several 
springs  of  this  mineral  occur  in  France,  as  at  Gabian  in 
Languedoc,  and  in  Auvergne.  It  is  also  found  on  the 
Lake  Tegern,  in  Bavaria ;  near  Neufschatel  in  Switzer- 
land ;  at  Amiano,  twelve  leagues  from  Parma ;  and  in 
Mount  Zibio,  near  Modena.  It  is  also  met  with  in  Si- 
cily ;  in  the  salt-mines  in  Transylvania ;  in  Gallicia ;  and 
Moldavia. 

Asia  — On  the  shores  of  the  Caspian  Sea  ;  at  Seme- 
nowa,  in  Siberia ;  and  the  stream  of  Taliza,  in  the  Al- 
tain  Mountains.  There  are  very  productive  mines  of 
mineral  oil  in  the  kingdom  of  Ava  :  about  five  hundred 
shafts  or  pits  are  sunk  through  soil,  sandstone,  slate-clay, 
and  coal,  and  it  is  from  the  coal  that  the  oil  issues.  When 
drawn  from  the  pit,  it  is  much  mixed  with  water,  from 
which  it  is  separated  by  decantation.  Mineral  oil  is  also 
met  with  in  Japan. 

America. — On  the  banks  of  the  Ohio  ;  and,  according 
Z  4  to 
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to  travellers,  manj  springs  in  Pennsylvania  cany  along 
with  them  immense  quantities  of  this  mineral.  It  is  al- 
so a  production  of  Newfoundland ;  and  the  island  of  Tri- 
nidad. 

Uses. 
In  Piedmont,  Persia,  Japan,  and  other  countries,  it  it 
used  in  lamps,  in  place  of  oil,  for  lighting  streets  and 
churches.  It  is  also  used  for  wanning  rooms,  when  mixed 
with  earth,  and  inflamed.  ,  It  is  occasionally  employed 
instead  of  common  tar,  to  preserve  wood  from  decay,  and 
from  worms :  also  as  a  varnbh  ;  and  in  the  composition 
of  fire-works. 


2.  Mineral  Pitch  or  Bitunfien. 

This  species  is  divided  into  three  subspecies,  vi«. 
Earthy  Mineral  Pitch,  Slaggy  Mineral  Pitch,  and  Elas^ 
tic  Mineral  Pitch. 

First  Subspecies. 

Earthy  Mineral  Pitch. 

Erdiges  Erdpech,   Werner. 

Semi-compact  Mineral  Pitch,  or  Maltha,  Kirtv.  vol.  ii.  p.  46. — 
Le  Poix  mineral  tcrreuse.  Brock,  t  ii.  p.  65, — Erdiges  Berg- 
pech,  Reuss,  b.  iii.  s.  107.  Id.  Ltid.  ir  th.  s.  193.  Id,  Sick. 
2ter  th.  s.  45.  Id.  Bert.  s.  342.  Id.  Mohs,  b.  ii.  s.  307.  Id. 
LeonJiard,  TabeJ.  s.  48. — Thonartiges  Erdpech,  Karst.  Tabel. 
s.  58. — Erdiges  Erdpech,  Hatu,  s.  117.  /A  Lenz,  b.  ii. 
8. 1051. — Cohesive  Mineral  Pitch,  Aikin,  p.  S. 

External  Characters. 
Its  colour  is  blackish-brown. 

It 
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it  occurs  massive. 

It  is  faintly  glimmerings  inclining  to  dull. 

The  fracture  is  earthy,  or  small  grained  uneven,  some- 
times inclining  to  splintery. 

The  fragments  are  blunt-edged. 

The  streak  is  shining  and  resinous. 

It  is  very  soft. 
«    It  is  sectile. 

It  feels  greasy. 

It  is  so  light  as  almost  to  swim  on  water. 

It  smells  strongly  bituminous. 

Chemical  Characters, 

It  bums  with  a  clear  and  brisk  flame,  emits  an  agree- 
lible  bituminous  smelly  and  deposites  much  soot. 


CoTutituent  Parts, 

Inflammable  Matter, 

60.50 

Silica, 

28.50 

Alumina, 

15.50 

Lime,           -        .        . 

4.25 

P^de  Qf  Iron, 

1.19 

Lenz, 

Min.  b.  ii 

.  s.  1052. 

Geognostic  and  Geographic  Situations. 

It  occurs  in  the  Iberg  in  the  Hartz,  along  with  slaggy 
*  mineral  pitch,  in  veins  that  traverse   grey-wacke;    at 
Prague,  in  calcareous-spar  veins  that  traverse  transitioB 
greenstone. 

Second 
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pact  brown  ironstone,  cellular  qnartz,  and  straigbt.Ia^ 
mellar  heavy-spar.  It  is  also  met  with  at  Nordberg  and 
Dannemora  in  Sweden  ;  Morsfeldt  in  the  Palatinate ;  in 
the  quicksilver  mines  of  Deux  Fonts ;  in  Salzburg ; 
Switzerland ;  Avlona  in  Albania ;  and  Semenowa  in 
Russia. 

Asia. — In  the  Mountains  of  Caucasus ;  in  Lake  As* 
phaltes  in  Judea ;  Uralian  Mountains. 

America, — Mexico.  In  tjie  Island  of  Trinidad,  there 
13  a  lake  three  miles  in  circumference,  covered  with  a  bi- 
tuminous substance,  of  the  nature  of  slaggy  mineral 
pitch. 

Uses. 
The  Egyptians  employed  it  in  the  process  of  emba1m« 
ing  bodies  ♦.  The  Arabians  still  use  a  solution  of  it  in 
oil  to  besmear  their  horse  harness,  to  preserve  it  from  in- 
sects. The  ancients  also  used  it  as  an  ingredient  in  mor- 
tar ;  and  it  is  said  that  the  walls  of  the  famous  city  of 
Babylon  were  built  with  a  mortar  of  this  kind.  The 
German  translator  of  J.  Bar.  de  Vignola's  Civil  BaukunsU 
observes,  **  I  may  here  also  remark,  that  we  find  in  the 
accounts  of  travellers  that  buildings  are  otten  constructed 
with  pitch ;  and  that  Peter  de  Val  mentions,  that  he  ex« 
amined  very  old  buildings,  the  stones  of  which  were  ce- 
mented by  means  of  mineral  pitch,  and  which  were  still 
very  firm,  and  \i\  good  order.'*'  Elaproth  says,  that  the 
slaggy  mineral  pitch  of  Avlona  hums  with  a  strong  and 

lively 

•  Rouelle  concludes,  from  expeiiments  which  he  made  on  mummies,  thtt 
the  Egyptians  employed  slaggy  mineral  pitch  in  embalming  the  dead.  This 
operation  was  performed  in  three  different  ways :  the  Jirst  with  slaggy  mineral 
pitch  alone  ?  the  second  ^ith  a  mixture  of  th  w  bitumen,  and  a  liquor  extracted 
from  cedar,  called  Cedria  ;  and  the  third  w  ith  a  similar  mixture,  to  whidi 
resinous  and  ^iromatic  substances  were  added. — Ilavy^  Mineralog.  U  ii* 
p.  315,  316. 
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lively  flame,  and  b  considered  as  the  principal  ingredient 
in  the  Greek  Ftre,  so  much  employed  in  former  times* 

ObservattonSi 

1.  The  substances  described  under  the  names  Jsphalt^ 
Jews  Pitchy  Mumia  mineralise  Mineral  Pitchy  Bitumen  of 
^fudeuy  principally  belong  to  this  subspecies,  although  un- 
der these  names,  by  some  mineralogists,  earthy  mineral 
pitch  is  understood. 

2.  Gagat  or  Jet,  is  a  variety  of  pitch  coal,  and  therefore 
cannot  be  arranged  under  this  species. 

3.  The  term  Asphalt^  sometimes  applied  to  this  sub- 
stance, is  derived  from  the  name  of  the  Lake  of  Judea^ 
where  this  mineral  occurs  in  abundance* 


Third  Subspecies, 

Elastic  Mineral  P'.^rh. 

Elastiches  Erdpech,  Werner. 

felastic  Bitumen,  Ilaicheit,  Linn.  Trans,  vol.  iv.  p.  145.  &:c.— 
Mineral  Cahoutchou,  Kirw,  vol.  ii.  p.  48. — Ela-stlclies  Erd- 
pecli,  Estner,  b.  iii.  s.  106.  Id,  Emm,  b/iii.  s.  106. — Cahout- 
chou fossile.  Lam.  t.  ii.  p.  540. — La  Poix  minefale  elastique, 
BrocL  t.  ii.  p.  64 — Bitume  elastique,  Haui/,  t.  iii.  p.  SIS, 
^14. — Elasiiches  Bergpech,  Beuss,  b.  iii.  s.  1 10.  Id.  Litd.  b.  i. 
fl.  192.  Id.  Suck.  2terth.  s.46.— Elastisrlics  Fcderharz,  Bert. 
«.  $')!$. — Elastibches  Erdpech,  MoJiSy  b.  ii.  s.  304.  Id.  Leon- 
Jiard,  Tabel.  s.48..  Id.  Ilaus.  s.  H7.  Id.  Karsl.  Tab  J.  s.  58. 
Id.  Leuz,  h.  ii,  s.  1055. — Elastic  Mineral  I'itch,  Aikin,  p.  4. 

External  CharacUrs. ' 
Its  colours  nrc  blatkiiih-brown,  sometimes  inclining  to 
browrxish-black,  sometimes  to  rcdJlsh-brown; 

It 
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It  occurs  massive,  disseminated^  globular,  stalactiti^ 
takd  with  impressions. 

Internally  it  is  shining  and  glistening,  and  the  lustre  is 
Resinous. 

The  principal  fracture  is  curved  slaty ;  the  cross  frac- 
ture is  conchoidal 

The  fragments  are  indeterminately  angular,  and  als# 
slaty. 

It  is  translucent  on  the  edges. 

It  is  shining  in  the  streak* 

It  b  very  soft. 

It  is  perfectly  sectile« 

It  is  elastic- flexible. 

It  is  light,  verging  on  swimming. 

Specific  gravity,  from  0.9053  to  1.233>  Haichett 
0.930,  La  Metherie.    0.9021,  Jordan. 

Constituent  Parts. 
100  Grains  afforded  the  following  products  and  educts: 


Carbonated  Hydrogen, 

38    cubic  inches^ 

Carbonic  Add, 

4 

Bituminous  Oil, 

73    grains* 

Acid  Water, 

1.50 

Carbon,        -        -        -        . 

6.25 

Lime,        -        - 

2.0 

Silica,          .        -        -        - 

160 

Oxide  of  Iron, 

0.75 

Sulphate  of  Lime, 

0.60 

Alumina,        .        -         - 

0.25 

Klaprothy  Beit,  b  iii.  s   111 

Geognostit 
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Geognostic  and  Geographic  Situations. 
It  Is  found  in  the  cavities  of  a  vein  in  the  lead-mine 
called  Odin,  which  is  situated  near  the  base  of  Mamtor, 
to  the  north  of  Castletown  in  Derbyshire.  The  vein 
traverses  limestone^  and  contains  galena  or  lead'glance, 
accompanied  with  fluor-spar,  calcareous-spar,  heavy-spar^ 
quartz,  blende^  calaiiine,  selenite,  and  slangy  mineral 
pitch. 

Observations. 

1.  According  to  Hatchett,  a  transition  is  to  be  ob* 
served  from  Mineral  Oil,  through  Slaggy  Mineral  Pitcb^ 
to  Elastic  Mineral  Pitch. 

2.  Like  the  elastic  gum,  called  Caoutchouc,  it  removes 
the  traces  of  graphite,  (black  lead),  but  it  at  the  same 
time  soils  the  paper  a  little. 

3.  The  first  account  of  tliis  mineral  was  published  by 
Dr  Lister  in  the  Philosophical  Transr.ctions  for  1673  *. 
It  was  found  in  an  old  forsaken  mine.     He  calls  it  a 

ii     subterraneous  fungus,  and  is  uncertain  whether  it  belongs 
^    to  the  vegetable  or  mineral  kingdom ;  but  rather  inclines 
to  the  former,  and  hints  that  it  may  have  grown  out  of 
tYi^^old  birch  props  used  in  the  mine.     It  was  first  accu- 
rately examined  by  Mr  Hatchett. 


3.  Brown  Coal. 

This  species  is  divided  into  six  subspecies,  viz.  Bitu- 
minous Wood  or  Brown  Coal,  Earth  Coal  or  Earthy 
Brown  Coal,  Alum  Earth,  Common  Brown  Coal  or  Coui- 
choidal  Brown  Coal,  Granular  Broun  Coal,  Moor  CoaJ 
jor  Trapezoidal  Brown  Coal. 

Firsi 

'~  '  ''  '  ...      -■-  '^  •     .  JV 

*  Vol.  viii. 
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First  Subspecte$. 

Bituminous  Wood  or  Fibrous  Brown  CoaL 

Bituminoses  Holz,  Werner. 

Vegetabile  fossile  bituminosum,  WalL  t.  ii.  p.  415. — Bituminoses 
Holz,  fVid.  s.  631.  I(L  Wem.  Pabst.  b.  i.  s.  S65.— Carbo- 
Dated  Wood,  Kirw.  vol.  ii.  p.  60. — Bituminoses  Holz,  Estner, 
b.  iii.  s.  l66.  Id.  Emm,  b.  ii.  s.  54« — Le  Bois  bitumineux 
commun  ou  parfait.  Brock,  t.  ii.  p.  44.— Bituminoses  Holz, 
Reuss,  b.  iii.  s.  146. — Holzige  Brauokohle,  Lud.  b.  L  s.  186. 
Id,  Suck.  2ter  th.  s.  60. — Bituminoses  Holz,  Bert.  e.  351.  Id. 
Molis,  b,  ii.  A  311. — Lignite  fibreux,  Brong.  L  ii.  p.  32 — 
Bituminoses  Holz,  Leonhard,  Tabel.  s.  48. — Holzige  After- 
kohle,  Haus.  s.  116. — Fasrige  Braunkohle,  Karsten,  Tabel. 
s,  59.^Bitumi  noses  Holz,  Lenz,  b.  ii.  s.  1057. 

External  Characters, 

Its  colours  are  pale  and  dark  blackish  brown,  clove- 
brown,  wood-brown,  hair-brown,  and  yellowisli-brown. 

Its  external  shape  resembles  exactly  that  of  stems  and 
branches  of  trees,  but  is  usually  compressed. 

Its  principal  fracture  is  glimmering,  sometimes  ap- 
proaching to  glistening:  the  cross  fracture  is  shining. 
The  first  is  lighter  coloured  than  the  second. 

The  fracture  is  fibrous  in  the  small,  slaty  in  the  great, 
and  corresponds  with  the  woody  texture  :  the  cross  frac- 
ture in  some  varieties  is  imperfect  conchoidal. 

The  fragments  are  splintery,  or  cuneiibrm^  but  seldom 
indeterminately  angular.' 

It  is  opaque. 

The  streak  is  shining. 

It 
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It  19  soft. 

It  is  sectik* 

It  is  rather  elastic-flexible. 

It  is  rather  easily  frangible. 

it  is  so  light  as  almost  to  swim  on  the  surface  of  water. 

Chemical  Characters, 

It  bums  with  a  clear  flame,  and  erolves^  during  coni-i 
bustion,  a  peculiar  bituminous  smdl,  which  is  rery  differ 
rent  from  that  of  black  coal« 


Ccmtituent  Parti. 

According  to  Vauquelin,  the  bituminous  wood  of  llollo 

tontains  the  following  irtgredients  \ 

Vegetable  Earth, 

54.0 

Sulphate  of  Iron, 

10.7 

Sulphur,           -         *        - 

0.8 

Oxide  of  Iron, 

12.7 

Sulphate  of  Lime, 

0.7 

Silica,         -         -         -        . 

0.3 

Loss,        -        -        - 

Geognosiic  Situation* 

It  Usually  occurs  in  alluvial  land,  in  beds  of  common 
brown  coal  \  sometimes  also  forming  whole  beds,  part  of 
which  b  converted  into  common  brown  coal  and  earth 
coal.  It  sometimes  also  occurs  in  fragments,  branches, 
&c.  in  clay;  and  in  the  Prussian  amber-mines  it  is  found 
in  considerable  quantity,  and  occasionally  with  adhering 
amber.  Rocks  of  the  flcetz-trap  formation  sometimes 
contain  beds  or  imbedded  portions  of  this  mineral ;  and 

Vol.  1 1,  A  a  it 
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it  is  also  met  with  in  imbedded  masses  in  limestone  and 
sandstone,  belonging  to  some  of  the  coal  formations. 

Geographic  Situation. 

In  England,  at  Bovey  Tracey,  near  Exeter ;  at  the 
mouth  of  the  Ouse,  in  Sussex :  in  Scotland,  in  the 
floetz-trap  formation,  accompanied  with  pitch-coal,  in 
the  island  of  Skye;  in  separate  pieces  in  trap-tuff, 
in  the  island  of  Canna ;  in  flcetz  limestone  in  the 
island  of  Skye ;  and  in  the  coal  formation  in  the  counties 
of  Fife  and  Mid  Lothian.  It  occurs  in  considerable  beds 
in  the  trap  rocks  of  the  island  of  Iceland.  On  the  Conti- 
nent of  Europe,  it  is  met  with  both  in  Upper  and  Lower 
Saxony ;  also  in  Bohemia,  Silesia,  Moravia,  Bavaria,  Aus- 
tria, Stiria,  Transylvania,  Russia,  Poland,  and  France, 

Use. 

It  is  emjdoyed  as  fuel  where  great  beats  are  not  re- 
quired. 

Observations, 

1.  In  Iceland,  where  it  occurs  in  great  quantity,  it  is 
called  Suturbrand, 

2.  It  passes  into  Common  Brown  Coal,  with  which  it 
is  ofien  confounded. 

Seconi 


Digifizedb^  Google 


£ARTH  COAL  OR  EARTHY  BROWN  COAL.   S71 

Second  Subspecies* 

Earth  Coal  or  Earthy  Brown  Coal. 

Erdkohle,  Werner. 

Le  Bois  bitumineux  terreux^  Broch.  t  ii.  p  45. — £rdkohle>  Reusi, 
b.ii.  3.  8.  159. — Lignite  terreux,  Brong.  t.  ii,  p.  33. — Erdige 
Braunkohle,  Leonkard,  Tabel.  s.  49. — Erdigc  Afterkohle^ 
Etaus  8.  116.— Erdige  Braunkohle,  Karslen,  Tabel.  s.  58.— 
Erdige  biiumii^oses  Holz,  Lenz,  b.  ii.  s.  1059. 

External  Characters. 

Its  colours  are  yellowish-brown,  and  blackish-brown. 

Its  occurs  massive.  Its  consistence  is  between  coher- 
ing and  loose,  but  more  inclined  to  the  latter. 

Its  particles  are  dusty,  and  soil  a  little. 

Internally  it  is  faintly  glimmering,  passing  into  dull. 

The  fracture  in  the  small  is  intermediate  between  un^ 
even  and  fine  earthy. 

The  fragments  are  indeterminately  angular,  and  blunt« 
edged. 

The  btreak  is  somewhat  shining. 

It  is  very  soft,  passing  to  friable. 

It  is  light,  almost  swimming. 

Chemical  Characters. 

It  bums  easily,  and  diffuses,  during  combustion,  a  smell 
like  that  of  burning  bituminous  wood.  Alkohol  dissolves 
a  brownish -coloured  bitter  substance,  having  many  of 
the  properties  of  vegetable  extract.  By  distillation  it  af- 
fords a  honey-coloured  oil,  which  is  soluble  in  alkohol, 
and  appears  to  be  intermediate  between  resin  and  volatile 
/i  a  g  oil. 
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Jnh  When  this  oil  is  freed  of  its  watery  parts,  by  ex- 
posure to  a  gentle  faeat>  and  then  allowed  to  cool,  it  ac- 
quires the  consistence  of  white  cerate  *. 

Constituent  Parts. 
Earth  Coal  of  SchnQ>ljui. 

Carbonated  Hydrogen,  59.0    cubic  inches. 

Carbonic  Acid,          -  8.5 

Acid  Water,         -        -  12.0 

Empyreumatic  Oil,         -  30.0 

Coal,          -        .         -  20.25 

Lime,         ...  2.0 

Sulphate  of  Lime,         -  2.5 

Clay,         .        -        .  0.5 

Oxide  of  Iron,         -        -  1.0 

Sand,         .        -        .  11.5 

•  I  I      III! 

IClaprothy  Beit.  b.  iii.  s.  33a--323. 

Gtognostic  and  Geographic  Situations, 

It  is  found,  along  with  bituminous  wood,  in  Thuringia, 
in  the  district  of  Mansfeldt ;  and  in  the  circles  of  Saal  and 
Leipsic,  it  occurs  in  beds  from  twenty  to  forty  feet  thick, 
having  an  extent  of  several  square  miles. 

Uses. 

It  is  used  as  fuel  where  no  great  degree  of  heat  is  re- 
quired, as  in  heating  rooms,  salt,  nitre,  and  alum  works, 
and  in  distillation.  But  to  render  it  fit  for  these  pur- 
poses, it  must  be  moistened  with  water,  beat  in  troughs, 

then 


♦  This  oil,  acccordkig  to  KJaprotb,  resembles  very  much  in  its  propcrtief 
the  substance  called  Sea  or  Lake  Wax,  which  is  found  at  Bargusin,  on  the 
ibores  of  the  Lake  Baikal* 
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then  made  into  bricks,  and  dried.  Sometimes  it  is  inter- 
mixed with  small  black  coal,  to  increase  the  intensity  of 
the  heat.  Its  ashes  are  used  with  advantage  as  a  ma- 
iture ;  and  a  colour  ^resembling  umber  is  prqiared  from 
it. 

ObaertatioTUk 

1.  It  passes  into  Bituminous  Wood,  from  which  it 
differs  principally  in  its  state  of  aggregation. 

2.  Umber  or  Cologne  Earth  is  said  to  be  a  variety  of 
earth  coal. 

3.  When  much  iron-pyrites  is  dispersed  through  it, 
alum  is  prepared  from  it^  as  is  the  case  at  Muhlbach,  and 
^Eomothau  in  Bohemia. 

4.  Its  name  is  derived  from  its  state  of  aggregation. 


*rhird  Subspecies^ 

Alum  Earth. 

Alaunerde,  Werner. 

Terra  alumiharis,  WaU,  t.  ii.  p.  3^. — Alauherde,  Wid,  s.  396. — 
Id.  Estnet,  b.  ii.  s.  647.  Id.  Emm.  b.  ii.  s.  299. — ^Aluminite 
bitumineux,  Lam.  t.  ii.  p.  1 16. — La  terre  alumineuse.  Brock. 
t.  i.  p.  383. — Alaunerde,  Reuss,  b.  ii.  3.  s.  152.  Id.  Lud. 
b.  i.  s.  110.  Id.  Suck.  2ter  th.  s.  528.  Id.  Bert.  s.  218.  Id. 
MoJis,  b.  ii.  s.  311.  Id.  Leonfiard,  Tabel.  s.  48.  Id.  Karslen, 
Tabel.  s.  58 — Erdige  Afterkohle,  Haus.  s.  11 6.— Alaunerde, 
Lenz.,  b.  ii.  s.  1063. 

I 

External  Characters. , 

^  Its  colours  are  blackish-brown,  and  brownish-blacks 

A  a  3  It 
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It  Is  massive. 

It  is  do]!,  sometimes  glimmering ;  but  this  is  owing  to 
an  intermixture  of  mica. 

The  fracture  is  earthj,  with  a  tendency  to  straight 
slatj. 

It  breaks  into  tabular  pieces. 

The  streak  is  shining. 

It  feels  rather  meagre,  and  sometimes  greasy. 

It  is  sectile. 

It  is  very  soft,  inclining  to  friable. 

It  is  light. 

Chemical  Characters. 
When  exposed  to  heat,  it  bums  with  a  flame ;  and 
when  left  some  time  exposed  to  a  moist  atmosphere,  it 
becomes  warm,  and  at  length  takes  fire. 


CotutituaU  ParU. 

Charcoal,       -        -        - 

19.66 

Sulphur,    •      .        -        - 

2.85 

Silica, 

40.00 

Alumina,         ^        .        . 

16.00 

Oxide  of  Iron, 

6.40 

Sulphate  of  Iron, 

-     1.80 

Sulphate  of  Lime, 

1.60 

Magnesia,        ... 

0.50 

Sulphate  of  Potash, 

1.60 

Muriate  of  Potash, 

0.50 

Water, 

10.75 

101.45 

Klaproth,  in  Gehlen's  Journ.  vL  44. 

Geognostic  Situation, 
It  occurs  frequently  in  beds  of  great  magnitude  in  allu' 
vial  land,  and  sometimes  also  in  the  floetz-trap  formation. 

Geographic 
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Geographic  Situation. 
It  is  found  in  Bohemia,   Saxony,  Austria,  Naples, 
Hungary,  and  in  the  Vivarais  in  France. 

Uses, 
It  is  lixiviated,  to  obtain  the  alum  it  contains :  it  is 
even  sometimes  used  for  fuel. 


Fourth  Subspecies* 

Common  Brown  Coal,  or  Conchoidal  Brown  Coal. 

Gemeine  Braunkohle,  Werner. 

Braun  Kohle,  Estnery  b.  iii.  s.  126 — La  Houille  bnine,  Broch. 
t.  ii.  p.  47. — Gemeine  braun  Kohle,  Reuss,  b.  li.  3.  s.  154.  Id. 
Lud.  b.  s.  187.  Id.  Suck.  2tcr  th.  s.  63.  Id.  Bert  s.345.  Id. 
Mohs^  b.  ii.  s.  511.  Id.  Leonhard,  Tabel.  s.  48.  Id.  Karsten, 
Tabel.  s.  58.  Id.  Ham.  s.  117.— ^Muscbliche  Braunkohle, 
Lenz^  b.  ii.  s.  IO6O. 

External  Characters. 

Its  colour  is  light  brownish-black,  which  passes  into 
blackish-brown. 

It  occurs  massive. 

Internally  it  is  shining,  and  sometimes  glistening;  and 
the  lustre  is  resinous. 

The  fracture  is  rather  imperfect  large  conchoidal ;  and 
sometimes  shews  the  fibrous  woody  texture. 

The  fragments  are  indeterminate  angular,  and  more 
or  less  sharp-edged. 

The  colour  is  lighter  in  the  streak. 

It  is  soft,  and  very  soft. 

It  is  rather  sectile. 

Aa4  It 
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It  is  not  veiy  brittle. 

It  is  pretty  easily  frangible. 

It  is  light. 

Chemical  Characters. 

It  burns  with  a  weak  blue-coloured  flame^  and  emits  ^ 
smeUlike  that  of  burning  bituminous  wood. 

Constituent  Parts, 

200  Grains  of  the  Bovey  brown  coal,  by  dbtillatiooa 
yielded, 

Grains* 

1.  Water,  which  soon  came  over  acid,  and 

afterwards  turbid,  by  the  n^ixture  of 
some  bitumen,         ...  -        60 

2.  Thick  brown  oily  bitun^en,        -        -  21 

3.  Charcoal, 90 

4.  Mixed  gas,  consisting  of  hydrogen,  car- 

bonated hydrogen,  and  carbonic  acid»         29 

200 
Hatchetty  Phil.  Trans.  1804« 

.Geognostic  Situation. 
It  occurs  in  alluvial  land,  and  in  floetz-trap  rocks. 

Geographic  Situation, 
It  is  found  at  Bovey  near  Exeter ;  in  the  Leitmeritzer, 
Saatzer,  and  Ellbogner  circles  in  Bohemia ;  in  the  coun- 
ties of  Mansfeldt,  Thuringia,  Magdeburg,  and  the  cirdq^ 
of  Saal  and  Leipsic,  in  Lower  Saxony ;  in  Hessia,  in 
the  famous  hill  called  the  Meissner ;  at  Kaltennordheim, 
in  the  district  of  Ebenach  ;  at  Slockhausen  and  Hoen  in 
Westerward  ;  Island  of  Bornholm  in  Denmark ;  in  the 
Faroe  Islands ;  Greenland. 

Use. 
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Use. 
it  b  used  as  fuel. 

Oifservations. 
1.  We  find  in  it,   1.  Iron-pyrites :   2.  Honey  stone; 
3.  Amber :  4.  A  substance  resembling  the  Retin-asphal- 
tum  of  Hatchett. 

.  2.  It  is  to  be  observed  passing  into  Bituminous  Wood 
lind  Moor-Coal ;  sometimes  also  into  Pitch-Coal. 

Fifth  Subspecies. 

Granular  Brown  Coal, 

Komige  Braunkohle,  Karsten. 

Kornige  Braunkohle^  Karsten,  TabeL  8.  96.    Id.  Lenz,  b.  ii. 

s.  1062. 

* 
>  External  Characters. 

Its  colour  is  blackish-brown  on  the  longitudinal  frac- 
ture, and  relvet-black  on  the  cross  fracture. 

It  occurs  in  the  ligneous  external  form. 

The  longitudinal  fracture  is  glimmering  and  silky,  and 
delicate  and  straight  fibrous ;  the  cross  fracture  shiningi 
and  small  and  imperfect  conchoidal. 

The  fragments  are  trapezoidal. 

It  exhibits  smalj  granular  distinct  concretions,  on  the 
cross  fracture. 

It  is  soft. 

It  yields  a  blackish-brown  streak. 

It  is  light. 

Geognostic  Situation. 

It  occurs  at  Maremma,  in  the  dbtrict  of  Sienna. 

Sixth 
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Sixth  Suhspecie$, 

Moor-Coal  or  Trapezoidal  Coal. 

Moorkohle^   Werner. 

Moorkohle,  Esiner,  b.  iii.  s.  199, — La  Houille  limonease.  Brock 
t.  ii.  p.  48. — Moorkohlc>  Rru^s,  b.  iii.  s.  157-  Id.  Lud.  b.  5. 
s.  187. — Moorbraunkohle,  Suck.  2t«r  th.  s.  64. — Moorkohle, 
Bert,  8.  346.  Id.  Mohs,  b.  ii.  s.  313.  Id,  Leonlmrd,  Tabel 
8.  49. — Trapezoidische  Braunkohle,  Karsten,  Tabel.  s.  58. 
Id.  Haus,  8.  116 — Moorkohle,  LtnZy  b.  ii.  s.  1065. 

External  Characters, 

Its  colour  is  dark  blackish- brown. 

It  occurs  massive. 

Internally  it  is  glistening,  and  the  lustre  is  resinous. 

The  principal  fracture  is  imperfect  slaty ;  the  cross 
fracture  even,  approaching  to  flat  conchoidal. 

The  fragments  are  trapezoidal,  approaching  to  cubical. 

It  b  soft  and  very  soft. 

It  is  rather  sectile. 

The  streak  is  shining. 

It  is  uncommonly  easily  frangible ; — the  most  fran- 
gible species  of  coal. 

It  is  light. 

Chemical  Characters. 
Nearly  the  same  as  those  of  brown  coal. 

Geognostic  Situation. 

It  occurs  in  great  beds  in  alluvial  land,  and  flcetz-trap 
rocks. 

Geographic 
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Geographic  Stiuation. 
It  occurs  in  the  Leitmeritzer,  Saatzer  and  Ellbogner 
circles  in  Bohemia ;  at  Thalem,  near  Erems  in  Austria ; 
also  in  Transylvania,  Moravia,  the  bland  of  Bornholm 
in  the  Baltic  Sea,  and  the  Faroe  Islands.  It  occurs  more 
frequently  in  Bohemia  than  in  any  other  country. 

0bservati<m8. 
1.  When  it  is  for  some  time  exposed  to  the  air,  it 
bursts  and  falk  into  pieces. 

3.  It  passes  into  the  preceding  subspecies. 

4.  Black  Coal. 

Schwartzkohle,  Werner. 

This  species  contains  six  subspecies,  viz.  Pitch«CoaI, 
Slate-Coal,  Cannel-Coal,  Foliated  Coal,  Coarse  Coal^ 
and  Soot-Coal. 

First  Subspecies, 

Pitch-Coal  or  Jet. 

Pechkohle,   Werner. 

Gemma  Samothracea,  PUn.  Hist.  Nat.  xxxvii.  ? — Bitumen  gagas. 
Waller,  Syst.  Min.  t  ii-  p.  106. — Pechkohle,  Estner,  b.  iii. 
s.  132. — La  Houiile  piciforme,  ou  le  Pechkohle,  Brock,  t.  ii. 
p.  49. — Pechkohle,  Reuss,  b.  iii.  s.  142.  Id.  Ijtd.  b.i.  s.  188. 
— Pechsteinkohle,  Suck.  2tcr  th.  s.  58. — Pechkohle,  Bert. 
8.  349.  Id.  Molts,  b.  ii.  s.  31?.  Id.  Leonhard,  Tabel.  s.  49. 
Id.  Karsten,  Tabel.  s,  58.  Id.  Lenz,  b.  ii.  s,  IO66. — Jet, 
Aikin,  p.  4. 

External  Characters. 

Its  colour  is  velvet-black,  and  brownish-black  when  it 
is  passing  into  bituminous-wood. 

It 
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It  occurs  massive,  iil  plates,  aild  sometimes  in  the  sliapis 
of  branches,  with  a  regular  woody  internal  structure. 

Internally  it  is  shining,. sometimes  splendent,  and  the 
lustre  b  resinous. 

The  fracture  b  large  and  perfect  conchoidal. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  is  soft. 

It  affords  a  brown-coloured  streaks 

It  is  rather  brittle. 

It  is  easily  frangible. 

It  does  not  soil. . 

It  is  light. 

Specific  gravity,  according  to  Wiede&man,  1,309. 

Chemical  Characters. 
It  bui;ns  with  a  greenbh  flame,  and  a  bituminous  odour. 

Geognostic  Situation. 

It  occurs,  along  with  brown  coal,  in  beds  in  floetz  trap 
and  limestone  rocks  ;  also  in  beds  and  in  imbedded  por- 
tions in  bituminous-shale.  ^ 

Geographic  Situation* 

tt  occurs,  along  with  slate-coal,  in  the  coal  fields  of 
Scotland  ;  in  bituminous-shale  and  slate-clay  near  Whit- 
by. On  the  Continent,  it  b  met  with  in  the  Meissner 
hill  in  Hessia ;  at  Irsenberg  in  Bavaria ;  in  a  bed  of  bi- 
tuminous  wood  at  Kunnerdorf  in  Bohemia ;  in  a  bed  of 
loam  above  moor-coal,  in  the  Saxon  Erzgebirge ;  in  bi- 
tuminous-shale in  limestone  in  Stiria. 

Uses. 
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Uses. 

It  is  used  as  fuel,  either  in  its  natural  state,  or  when 
converted  into  coaks.  According  to  a  report  published  in 
the  **  Journal  des  Mines,^  twelve  hundred  men  are  em- 
ployed in  the  district  of  Aude  in  France,  in  fabricating,  with 
the  pitch-coal  of  that  neighbourhood,  rosaries,  buttons, 
car-rings,  necklaces,  bracelets,  snui&boxes,  drinking -vea-^ 
sels,  &c.  One  thousand  hundred  weight  are  yearly  ex- 
pended for  this  purpose  ;  and,  to  Spain  alone,  the  value 
of  18,000  Hvres  is  sold.  In  Prussia,  the  amber-diggers, 
who  name  it  Black  Amber,  cut  it  into  various  ornamenta} 
articles. 

Observations. 

1.  Tt  is  the  darkest  coloured,  and  its  conchoidal  frae- 
ture  is  the  most  perfect  of  any  of  the  subspecies  of  coal. 

2.  According  to  Voigt,  it  is  to  be  observed  passing  on 
the  one  side  into  glance-coal,  and  on  the  other  into  browii 
coal. 

3.  Its  name  is  derived  from  its  pitchy  aspect.  It  wqs 
formerly  known  by  the  name  Gagat  or  Jet,  a  name  de- 
rived from  the  river  Gaga,  or  the  city  Gagas  in  Lesser 
Asia,  where  it  was  formerly  dug. 

4.  It  is  named  Black  Amber  by  the  Prussian  amber- 
diggers,  because  it  is  found  accompanying  amber,  and, 
wlien  rubbed,  becomes  faintly  electric. 

5.  Several  varieties  of  slaggy  mlnernl  pitch,  and  cannci 
coal,  are  known  by  the  name  of  Jr  t. 
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Second  Subspecies, 

Slate- Coal, 

Schieferkohle,  Werner. 

Schieferkohle^  Estner,  b.  iii.  s.  147.— La  Honille  schisteosc^  en 
le  Schieferkohle,  Brock,  t.  iL  p.  52. — Scbiefeiicohle^  Reust, 
b.  iiL  8.  132.  Id.  Foigl,  s.  10  Id.  Lud.  b.  i.  s.  189.— Sdue- 
fer  Stcinkohle,  Suck.  2r  th,  s.  5S. — Schieferkohle,  BeH.  s.  347. 
Id.  Mohs,  b.  ii.  s.  3l6.  Id.  Leonhard,  Tabel.  s.  49.  Id. 
Karsten,  Tabel.  s.  58.    Id,  Lent,  b.  iL  8.  1068. 

External  Characters* 

Its  colour  is  intermediate  between  velvet-black  and 
dark  greyish-black.  Sometimes  it  presents  a  pavonine  or 
peacock-tail  tarnish,  sometimes  a  rainbow  tarnish. 

It  occurs  massive  ♦. 

It  is  sinning  or  glistening,  and  the  lustre  is  resinous. 

The  principal  fracture  is  nearly  straiglit,  and  generally 
thick  slaty  ,  the  cross  fracture  is  small  grained  uneven, 
passing  into  even  and  perfect  conchoidal. 

It  sometimes  occurs  in  ovoid^l  and  columnar  distinct 
concretions. 

The  fragments  nre  sometimes  slaty,  sometimes  trape- 
zoidal, or  indeterminate  angular. 

It  is  soft. 

It  is  brittle,  inclining  to  sectile. 

It  is  easily  frangible. 

It  is  light. 

Specific 

*  According  to  Ilauy,  lliuj  coal  may  be  eplit  into  right  rhomboidal 
p.:  IMS  of  about  SS'^.— Lucw,  t.  iL  p.  259. 
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Specific  gravity, — 
According  to  Kirwan,     1.2S0  to  1,370    English. 

1.2A9    From  Irvine  in  ScotlaiuL 
Wiedemany  1.277 

RichUr,       1.28125  to  1.3730  From  Sabrz^ 

in  Silesia. 
1.32132  to  1.3820  Biebcbowit;?, 

Chemical  CharacUra, 

It  burns  longer  than  cannel  or  columnar  coal ;  cakei 
more  or  less,  and  after  combustion  leaves  a  slag. 


Conatituent  Parts, 


Slate-Coal  of  WaU 

denburg. 
Bitumen,    36.975 
Carbon,  .    57.993 
Earth,  5.833 

Iron,  and 
Oxide  of 
Manga- 
nese, 1.157 

jRichter^  Neue  6e- 
genst.  d.  Cbem. 
vl.  234. 


S]«ite-CoaI  of 
Sarbze. 
Bitumen,     32.934 


Carbon,       63.312 

Earth,  and 

Oxide  of 

Iron,         3.904 

Rlchfcrt  Ncue  Gc- 

g*;nst.  d.  Chem. 

vi.  234. 

Slate-Coal  of  BieU 

schowitz. 
Bitumen,     37.890 
Carbon,       58.172 
Earths,  and 

Oxide  of 

Iron, 


a9.37 


RirhtfT,  Ncue  Gc- 
genst.  d.  Chcm. 
vi.  224. 


Slate-Coal  c^ 
Whitebaven* 
Carbon,  56.9 

Mixture  of  As- 
phalt  an«J 
Maltha,  ia 
which  tbs 
asphcUt  pre- 
dominates, 43.9 


Geoffnostic  and  Geographic  Situations, 

In  England  it  is  found  in  vast  quantity,  at  Newrastle^ 
and  in  the  great  expanse  of  the  coal  formation  in  that 
neighbourhood ;  in  the  whole  tract  of  the  coal  formatioa 
which  stretches  from  Bolton,  by  Allonby,  Workington 
to  Whitehaven  ;  in  Scotland,  in  almost  every  quarter  of 
the  great  river-district  of  the  Forth ;  in  great  quontity  ii^ 
the  river-district  of  the  Clyde,  at  Cannoby,  Sanquhar, 
and  Kirkconnel,  in  Dumfiiesshire :  It  is  found  clso  in 

Thuringia  ^ 
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Thuiingia ;  electorate  of  Saxony ;  Bohemia ;  Silesia  $ 
Hungary ;  the  Tyrol ;  Stiria  j  Bamberg ;  Bavaria  *,  Sab;, 
burg ;  and  France. 

Observations. 

I.  It  passes  sometimes  into  Cannel  and  Foliated  CoaL 
8.  It  very  frequently  contains  mineral  charcoal,  and 
also  a  variety  of  pitch-coaU  which  isr  named  Cherry-coal. 
3.  Its  name  is  derived  from  its  slaty  fracture. 


Third  Subspecies. 

Cannel- Coal. 

Kennelkohle,  Werner. 

Caniielkohle,  Estner,  b.  lii.  s.  151.— La  Houille  de  Kilkenny,  o* 
le  Kennelkohle,  Brock  u  ii.  p.  5S, — Cannelkohlc,  Reuss,  b.  iii. 
s.  130.  Id.  Voigt,  s.  172.  Id.  Lud.  b.  i.  s.  189-  Id.  Snck. 
2r  th.  s.  &S.  Id.  Bert.  s.  S^H.  Id.  Mohs,  b.  ii.  s.  S20. — 
Houille  compacte,  Br&ng.  t.  ii.  p  3. — Kannelkohle,  Leonhard, 
Tabel.  s.  50.  Id.  Karsten,  Tabcl.  s.  58.— Cannel  Coal,  Kid, 
vol.  ii.  p.  52. — Kennelkohle,  Lenzy  b.  ii.  s.  1071. — Candle 
Coal,  Aikin,  p.  5. 

External  Characters. 

Its  colour  is  dark  greyish-black. 
It  is  massive. 

Internally  it  is  glistening,  and  the  lustre  is  resinous. 
The  fracture  is  sometimes  large  and  flat  conchoidat^ 
sometimes  even 

The  fragments  are  irregular  or  cubical. 
It  soft  and  semi-hard. 
It  is  brittle. 

It 
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It  is  easily  frangible* 
It  is  light. 
*  Specific  gravity,— 

According  to  Kirtcan^  1.232 

Watson^  1.237 

LaMethetic^      1.270 
Blumenback^       1.275 

Geognostic  Situation, 

It  occurs  along^  with  the  preceding  subspecies  in  thef 
coal  formation. 

Geographic  SituaitoH. 

It  is  found  in  England  near  Whitehaveri,  Wigari  id 
I/ancashir^,  Bi-osely  in  Shropshire,  Atbercliff  near  Shef-^ 
field ;  in  Scotland,  at  Gilmerton  in  the  neighbourhoctd 
of  Edinburgh,  and  Muirkirk  in  Clydesdale. 

Uses, 

On  account  of  its  solidity,  and  the  good  polish  it  is  ca« 
pable  of  receiving  when  pure,  it  is  cut  into  drinking-ves^ 
sek  of  various  kinds,  inkholders,  snuff-boxes,  &c. ;  hut 
its  principal  use  is  as  fuel. 

Observations, 
According  to  the  Bishop  of  Llandaif,  its  name  is  de- 
rived from  the  word  candle^  because  in  some  places  thef 
poor  people  use  it  in  place  of  lights.     In  Scotland  it  it 
named  Parrot  CoaL 


Vol.  It  B  b  Fourth 
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Fourth  Subspecies. 

Foliated  Coal. 
.   BlatUrkofale,  Werner. 

Id.  Estner,  b.  iii.  s.  155. — Le  Charbon  lamellenx^  Brock,  t.  ifi 
p.  54.— Bl'attericohle,  Rcuss^  b.  iii.  s.  128.  Id.  Foigi,  s.  72. 
Id.  Lud.  b.  i.  8. 189.  Id.  Suck,  gter  th.  s.  52.  Id.  Bert.  s.  347- 
fd.  Mohs,  b.  ii.  s.  847*  Id.  Lconkardr  TabeL  8.  50.  Id. 
Karslen,  Tabel.  s.  58.    Id.  Lenz,  b.  ii.  s,  1069* 

External  Characters. 

tis  colour  is  intefmediate  between  velvet4)lack  and 
greyish-black  ;  sometimes  it  has  a  pavonine  tarnish  on- 
the  fracture. 

It  occurs  massiFe. 

The  principal  fracture  is  splendent ;  die  cross  fracture 
is  glbtening,  and  the  lustre  is  resinous. 

The  principal  or  longitudinal  fracture  is  straight  fo- 
liated, with  a  single  cleavage,  which  is  more  or  less  per- 
fect ;  the  cross  fracture  is  slaty. 

The  fragments  are  indeterminate  angular,  approaching, 
to  cubical. 

It  is  sofl  and  very  sofl. 

It  is  intermediate  between  brittle  and  sectile. 

It  is  very  easily  frangible. 

It  is  light. 

Geoguostic  Situation. 
It  occurs  in  the  coal  formation. 

Geographic  Situation. 
It  ii  found  in  the  Electorate  of  Saxony^and  in  Sile«a. 

Fifik 
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Fifth  Subspecies^ 

Coarse  Coal. 

Grobkohle,  l^tmer. 

Id,  Estner,  b.  iii.  s.  158. — La  Houille.  grossiere,  ou  la  Grobkohlei 
Brock,  t.  ii.  p.  55. — Grobkbhle^  Reuss,  b.  iii.  8. 123.  Id.  Ludx 
b.  1.  8.  igO.  Id.  Suck,  2tcr  th.  s.  51.  Id.  Bert.  s.  346.  Idi 
Leonhardj  Tabel.  s.  50.  Id.  Lenz,  b.  ii.  s.  1073. 

External  Characters* 

Its  colour  is  dark  greyish-black. 

It  occurs  massive. 

It  is  glistening. 

The  cross  fracture  is  coarse-grained  uneven  ;  the  lon- 
gitudinal fracture  is  generally  slaty. 

The  fragments  are  sometimes  indeterminate  angular^ 
sometimes  rather  hliint-edged. 

It  is  semi-hard ;  it  is  the  hardest  subspecies  of  coal. 

It  is  rather  brittle. 

It  is  rather  easily  frangible; 

It  is  light,  passing  into  not  particularly  heayy. 

Geognostic  Situation. 
It  is  found  in  the  coal  formation. 

Geographic  Situation. 

It  occurs  in  coalworks  in  the  neighbourhood  of  Dres- 
den ;  also  near  Horzowitz  in  Bohemia ;  near  Sabrze  id 
Upper  Silesia ;  and  Amberg  in  the  Upper  Palatinate. 

B  b  S  ObienxUumi^ 
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Observaiiinu. 

1.  There  are  several  forraatioDs  of  Black  or  Commdtt 
Coal.  Thus,  it  occurs  in, beds  in  transition  limestone^ 
rery  abundantly^  along  with  slate^laj,  bituminous  shale, 
micaceous  sandstone,  daj  ironstone,  cfaijstohe,  porphyry/ 
greenstone,  and  other  trap  rocks,  either  above  or  below 
the  old  I'ftd  sandstone ;  and  also  in  beds  in  shell  lime- 
stone. 

2.  Bfack  Coal  appears  in  general  to  be  an  original 
formation  or  deposit,  apparently  formed  in  the  same 
manner  as  Glance-Coal^  and  Graphite. 


Sixth  Subspecies. 

Soot-Coal  *. 

Russ-Eohle,  Voigt. 

JiuaA'Kohie,  Karsien^  TabeL  s.  ^8:— Houille  fdigineuse,  Hau^' 

External  Characters. 

Its  colour  is  dark  greyish-black. 
It  occurs  massive. 

It  is  dull  or  glistening,  and  the  lustre  inclines  to  semi- 
metallic. 

The  fracture  is  uneven,  sometimes  inclining  to  eartl^. 
The  fragments  are  blutet  edged. 
It  soils. 
It  is  soft. 

It 

♦  It  Is  named  CANi  Cooi  la  West  UtUaiv 
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It  b  brittle,  and  easQy  frangible. 
It  is  light. 

Chemical  Characters. 

It  bums  with  a  bituminous  smell,  cakes,  and  leaves  a 
0mall  quantity  of  ashes. 

Geognostic  and  Geographic  Situations. 

It  occurs,  along  with  slate-^coal,  in  West  Lothian,  and 
other  parts  in  the  fiver  district  of  the  Forth  ;  and  on  the 
Continent,  it  b  met  with  in  Saxonjr  and  Silesia. 


J8  b  3  JII.  GRAPHITE 
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III.   GRAPHITE  FAMILY. 

•     This  FamSly  contains  three  species,  vi«.  Glance-Coa}^ 
(xrapbitei  and  Mineral  Charcoal. 

}.  Glance- Coal. 

Glanzkohl^,  Werner^ 

This  species  contains  three  subspecies,  yiz.  Conchoidal 
Glance-Coal,  Slaty  Glance-Coal,  and  Columnar  Glance* 
iPoal. 

First  Subspecies^ 

Conchoidul  Glance-Coal. 

Muschlicbe  Glanzkohle,  Wem^r. 

Id*  EUner,  b  iii.  s.  1S5.— Lj^  Houille  eclatant,  ou  le  Glanzkohle^ 
Brock,  t  ii.  p.  50. — Glanzkohle,  Reuss,  b.  iii.  s.  138.  Id. 
Voigt,  s.  90.  Id.  Leonhard,  TabeL  s.  49  — Schlagiger  Anthra- 
cit,  Karsicn,  Tabel.  s.  58.  Id.  Haus.  s.  115. — Muschlichcf 
Anthracite,  Lem,  b.  ii.  s.  1077. 

,     External  Characters. 

Its  colour  is  iron-black,  of  various  degrees  of  intepsitj, 
^hich  rather  inclines  to  brown ;  and  on  the  surface  it  has 
^  tempercd-steel  coloured  tarnish. 

|t  occurs  massive  and  vesicular;  the  interior  of  the 
ypsicles  has  a  tempered-sfeel  colo^re^  tarnish* 

Jntemalljr 
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Internally  it  is  shining,  verging  on  splendent,  and  the 
lustre  is  metallic. 

The  fracture  is  large  and  small  conchoidal ;  jet  we  can 
occasionallj  observe  a  trace  of  the  ligneous  texture. 

The  fragments  are  indeten^iinate  and  angular,  sharp- 


It  is  soft,  sooMttmes  bordering  on  semi-hard. 

It  is  rather  brittle. 

It  is  easily  frangible. 

It  is  light. 

In  thin  pieces  it  emits  a  ringing  sound. 

Chemical  Characters. 

It  bums  without  fikme  or  smell,  and  leaves  a  whit^- 
coloured  ash. 

Constituent  Parts, 

Inflammable  Matter,  •  96.66 
Alumina,  -  -  -  2.00 
Silica  and  Iron,        -        "        1.33 

Schraub.  Beschr.  d.  Meissner,  s.l46^ 

Gcognostic  Situation. 

It  occurs  in  beds  in  the  oldest  floetz  coal  formation, 
and  along  with  floetz-trap  rocks. 

Geographic  Situation. 

It  occurs  in  beds  in  the  coal  formation  of  Ayrshire,  as 
near  Cumnock  and  Kilmarnock ;  in  the  coal  districts  in 
the  river  district  of  the  Forth  ;  and  in  Staffordshire  in 
England.  On  the  Continent,  it  is  met  with  in  the  Meiss* 
pev  in  Hessia. 

Bb4  Observations, 
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Observations, 

1.  It  appears  to  pass  into  Slaty.  Glance-coal,  (coal- 
blende). 

2.  On  the  Meissner,  it  occurs  along  with  other  sub- 
species of  coal,  in  the  following  order,  beginning  witl^ 
the  uppermost :  1.  Columnar  coal :  3.  Conchoidal  glance- 
coal :  3.  Pitch-coal :  4.  Common  brown-coal,  passing  in- 
to pitch-coal :  5.  Brown-coal,  with  inclosed  bituminoof 
fvood  and  earth-coal:  6.  Bituminous  WQod.— Fo^(, 


Second  Snbspcciesp 

Slaty  Glance-Coal, 

gchriefcge  Glanekohle,  Werner. 

piombagine  charbonneuse,  ou  Anthracolite,  De  Bom,  t  ii.  p.  296, 
Kohlenblende,  Wid,  s.  653. — Native  mineral  Carbon^  Kirw', 
vol.  ii.  p.  49. — Kohlenblende,  Estner,  b.  iii.  s.  I9T.  Id,  Emm* 
b..ii.  R.  77. — Anthracite  de  Dolomieu,  Lam,  t.  i.  p.  76. — 14 

Blende  charboiineuse,  ou  la  Kohlenblende,  Broch.  t.  ii.  p.  79 

Anthracite,  Uauy,  t.  iii.  p.  S07.— Kohlepblende,  Reuss,  b.  iii. 
8.  183. — AnthraciliB,  Brong.  t,  ii.  p.  55, — Kohlenblende^ 
Leonhard,  Tabcl.  ?.  50. — Gemeiner  Anthracit,  Karsien,  TabeL 
6.  58.  Id,  Ilaus,  s.  115. — Scbiefriger  Anthrazit,  fjenz,  b.  ii« 
s.  1078. 

•  JSxtemal  Characters. 

Its  colour  is  dark  iron-black,  seldom  inclining  to  brown  ^ 
tbose  varieties  that  bof  der  on  graphite^  are  of  a  s^^grejr 
polour. 

It  occurs  massive. 
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It  is  shining  and  glistening,  and  ibe  lustre  is  interme- 
^iate  between  metallic  and  semi-metallic. 

The  principal  fracture  is  more  or  less  perfect  sWty ; 
the  cross  fracture  small  and  flat  concholdal. 

The  fragments  are  pretty  sharp-edged,  and  sometimes 
trapezoidal. 

It  is  soil ;  in  some  rare  varieties,  viz.  those  passing  in- 
to graphite,  it  is  very  sofl. 

It  is  easily  frangible. 

It  b  intermediate  between  sectile  and  brittle. 

It  is  light. 

Specific  grjivity,  1 530,  KlaprotL  1.800,  Hauy. 
1.415,  Thomson.  1.300,  La  Metherte.  1.468,  Groeas. 
).526,  Kirwan. 

Chemical  CharoHerSf 

According  to  Dolomieu,  when  reduced  to  powder,  and 
heated  in  a  crucible,  it  does  not  give  any  sulphureous  or 
bituminous  odour,  and,  on  distillation,  it  affords  neither 
Sulphur  nor  bitumen.  By  exposure  to  a  considerable 
heat,  it  burns  without  flame,  and  at  length  is  consumed, 
leaving  a  greater  or  lesser  portion  of  ash,  according  to  its 
purity. 

Comlituent  Parts. 
Panzenberg.  Dolomieu. 


Carbon, 

90 

72.05 

Silica, 

4  to  2 

13.19 

Alumina, 

4  to  5 

3.29 

Oxide  of  iroQ, 

2to3 

3.47 

Loss, 

8.00 

100 

100.00 

Digitized  by  CjOOQ IC 


^Q4f  GRAPH IT£  FAMILY, 

Geognosttc  Sit%tatum. 

It  occurs  in  imbedded  masses,  beds  and  veins,  in  pri* 
mitive,  transition  and  floetz  rocks.  It  occurs  in  Spain^  iq 
gneiss;  in  Switzerland  and  Savoy,  in  mica>4late  and  claj- 
•late ;  at  Lischwitz,  near  Gera  in  Saxonj,  in  transition 
rocks ;  in  trap  rocks,  as  in  the  Calton  Hill  at  Edinburgh ; 
in  the  coal  formation  in  the  river  district  of  the  Forth  ; 
and  in  a  similar  formation  near  the  vUlagfS  of  Brandau^ 
in  the  Saatzer  circle  in  Bohemia. 

Geographic  Siluatiofu 

Europe.'^Ii  is  found  in  several  floetz  districts  in  Scotr 
land,  as  near  West  Craigs  in  West  Lothian,  Dunferm- 
line in  Fifeshire,  Cumnock,  and  Kilmarnock  in  Ayrshire, 
and  in  the  island  of  Arran.  In  similar  rocks  in  England, 
as  in  the  southern  parts  of  Brecknock,  Caermarthenshire, 
Pembrokeshire,  and  Birch  Hill,  near  Walsal  in  Stafford^ 
shire :  also  at  Kilkenny  in  Ireland.  On  the  Continent, 
it  is  met  with  at  Kongsberg  in  Norway,  where  it  is  asso- 
ciated with  native  silver,  in  veins  that  traverse  mica* 
3late ;  in  the  Hartz,  in  veins  of  red  and  brown  ironstone, 
which  traverse  grey-wacke ;  in  imbedded  masses  in  grey- 
wacke  in  Dauphiny ;  in  mineral  veins  at  Schemnitz  in 
Hungary. 

America- — In  beds  in  transition  rocks,  in  the  United 
States  *.    ' 

Jsia.^^In  the  goverment  of  Eatharinoslow  in  Siberia. 

Observations. 
In  this  country  it  is  named  Blind  Coal. 

Thiri 

*  Vid.  Maclure*8  interesting  Sketch  of  the  Mineralpgjr  of  the  United 
States,  and  Dr  Bruce*s  MineFalogiciU  Joanu4k 
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Third  Subspecies. 

Columiiar  Glance-Coal, 

Stangenkohle,  VoigU 

Stangenkohl^^  Letmkard,  Tabel.  s.  50.  Id.  Kar^tm,  TabeL  s.  SB. 
Id.  Lenz,  b.  ii.  s.  1067* 

External  Characler$. 

Ijts  colour  is  iron^Uack,  8n4  sometimes  passing  into 
^teeUgrey.  It  pccasicHially  exhibits  a  tempera-steel  taf- 
pish. 

It  occurs  massive,  and  disseminated. 

The  lustre  is  shining  and  semi-metallic. 

The  fracture  is  more  or  less  perfect,  and  small  con- 
choidaL 

The  fragments  are  sharp-edged. 

It  occurs  in  prismatic  concretions,  which  are  some- 
times straight,  sometimes  curved ;  and  varj  in  thickness 
fcofa  a  few  lines  to  upwards  of  an  inch,  and  from  an  inch 
to  four  or  five  inches  in  length, 

It  is  opaque. 

It  is  soft. 

It  is  brittle,  and  easily  frangible. 

It  is  light. 

Chemical  Characters^ 
It  bums  without  flame  or  smoke. 

Geognostic  and  Geographic  Situations. 

It  forms  a  bed  several  feet  thick,  in  the  coal  field  of 
^ap(}ilbar  itt  Dumfiieflshire ;  at  Saltcoats  in  Ayrshire,  it 

occurs. 
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occurs,  not  only  in  beds,  along  with  strata  of  greensione, 
slate-clajy  clay  ironstone,  i^nd  bituminous-shale,  in  th^ 
coal  formation  of  that  district,  but  also  imbedded  in  the 
greenstone ;  about  four  miles  from  New  Pumnock,  also  in 
Ayrshire,  there  is  a  bed  of  columnar  glance-coal,  from  three 
to  six  feet  thick,  i^  which  the  columns  9re  arranged  in  rows 
like  basalt,  and  which  is  intermixed  with  compact,  scaly, 
and  columnar  graphite.-  Both  the  graphite  and  columnar 
glance-coal  are  contained  in  the  coal  formation,  and  in 
some  places,  cotemporaneous  masses  of  greenstone  are 
imbedded  in  the  coal  *.  It  occurs  also  at  the  Meissner 
in  Hessia,  where  it  is  associated  with  conchoidal  glance- 
.  coal,  pitc|)-coa],  brown-coal«  bituminous  wood,  and  earth- 
coal,  and  cohered  with  greenstone  and  basalt. 


2.  Graphite. 

Graphit,  Werner. 

Fernun  molybdena,  WafL  t.  il  p.  349. — Plombagine^  Romi  dA 
Lisle,  t.  ii.  p.  500.  fd,  Dc  Bom,  V  ii.  p.  295 — Gmphiltts 
plumbago^  Lin,  Syst.  Nat.  edit.  13.  cura  Jo.  Frid.  Gmelin, 
t.  iii.  p.  284. — Plumbago^  Kirw.  vol.  iu  p.  58. — Graphit, 
Emm.  b.  ii.  s.  97>  Id.  Wid.  s.  651. — Graphite,  Brock,  t  ii. 
p.  76.-^Fer  carbure,  H^>  t.  iv.  p.  98.— Graphite,  Eeuu, 
b.  iii.  3.  s.  176.  Id.  Lud.\\i.  s.  I96.  Id.  Suck,  gterth.  ».73. 
Id.  Bert.  a.  335.  Id.  Mohs,  b.  ii.  s.  327.  Id.  Leonhard, 
Tabel.  s.  50. — Plumbago,  Kid,  yol.  ii.  p.  58.  Id,  Aikm,  p.  6. 

This  species  is  divided  into  two  subspecies,  viz.  Scaly 
Graphite,  and  Compact  Graphite* 

Fir^t 

\.  —         ■  — — — ^       • 

*  ZmmmaCz  Nineralqgical  Dciociptioo  oC  Ihunifirkiahte,  p.  KM),  16e1^ 
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First  Subspecies. 

Scaly  Graphite. 

Schuppiger  Graphit,  Werner. 

Graphite  lamellaire^  Brong.  t.  ii.  p.  53.— -Schuppiger  Graphit#« 
Karsten,  Tabel.  s.  58.    Id.  Sous.  s.  115. — Graphite  granu-* 
laire^   Hauif,  Tabl.  p.  70. — Schuppiger  Graphite  Lenz,  b.  ii. 
s.  1084. 

External  Characters. 

Its  colour  is  dark  dteel-grey,  which  approaches  to  light 
Iron-black. 

It  occurs  massive^  disseminated,  and  crystallised  in  thin 
six-sided  tables. 

It  is  usually  glistening,  sometime  glimmering,  and  the 
lustre  is  metallic. 

The  fracture  is  scaly  foliated,  which  passes  sometimes 
inta  large  conchoida],  and  it  is  sometimes  slaty  and  un- 
even at  the  same  time. 

The  fragments  are  indetermmate  angular,  and  some- 
times trapezoidal. 

It  occurs  in  coarse,  small,  and  fine  granular  distinct 
concretions. 

The  streak  is  shining^  even  splendent,  and  its  lustre  is 
metallic. 

It  is  very  soft. 

It  is  perfectly  sectile. 

It  is  rather  di£Scultly  frangible. 

It  writes  and  soils. 

It  feels  very  greasy. 

Specific 
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Specific  gravitj,  (but  uncertain  whether  df  scaly  Of 
compact  graphite), 

Kirwan,  1.987  2.267 

Brustm^  2.1500  2.466 

Hauyi  2.0891  2.2456 


Second  Stibspecies, 

Compact  Graphite. 

Dichter  Graphit,  Werner. 

Graphite  granuleux^  Brong.  t,  li.  p.  54. — Dichter  Oraphit,  Kaf" 
sten,  Tabel.  s.  58.  Id.  Haus.  8.  115.  Id.  Lenz,  b.  iL  s.  1085. 

External  Characters. 

The  colour  is  nearlj  the  same  with  the  preceding,  only 
rather  blacker. 

It  occurs  massire,  and  disseminated. 

Internally  it  is  glimmering,  sometimes  glistening,  and 
the  lustre  is  metallic. 

The  fracture  is  £ne-grained  uneven,  which  passes  into 
even,  and  also  into  large  and  flat  concboidal. 

Some  varieties  shew  a  slaty  longitudinal  fracture. 

It  occurs  in  columnar  distinct  Concretions. 
.    In  other  characters  it  ag^es  with  the  preceding  sdb< 
species. 

Chemical  Characters. 

When  heated  in  a  furnace,  it  bums,  and  during  com- 
bustion  emits  a  great  deal  of  carbonic  acid,  tmd  leaves 
a  residuum  of  red  oxide  of  iron. 

CiMtUnent 
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Cotistituent  Parts, 

Graphite  of  Pluffier* 
jPftrSotf  Ml9  Carbon,  81  Carbon,  23 

Iron,        -         9.1  Otygen,  9  Iron,        -        « 

■  .  iK>ii»        •        10  Alumina,        37 

lOaOO  Silka,  3S 

BertkotUt  IW  « 

Sckeele.  100 

Journal  dcs  Mines,  N.  1?* 
p.  16. 

According  to  John,  it  sometimes  contains  Chrome, 
Nickel,  and  Manganese ;  and  Scbrader  mentions  Oxide 
of  Titanium  as  one  of  its  ingredients. 

Geognostic  Siiuatton. 

It  occurs  usually  in  beds,  sometimes  dbseminated,  and 
in  imbedded  masses,  in  granite,  gneiss,  mica-slate,  clay- 
slate,  coal  and  trap  formations,  and  probably  also  in  traii^ 
sition-slate. 

Geographic  Situation. 

£urope.-«-6raphite  occurs  in  the  coal  formation  near 
Cumnock  in  Ayrshire,  where  it  Is  imbedded  in  green* 
stone,  and  in  columnar  glance-coal  *.  At  Borrodale  ist 
Cumberland,  where  there  is  the  most  considerable  mine 
of  this  mineral  in  the  world ;  it  occurs  in  large  imbedded 
masses  or  kidneys  in  transition  rocks.  On  the  Continent, 
it  is  met  with  in  the  granite  t)f  Langsdorf  in  Bavaria ;  in 
mica-slate^  near  Monte-Rosso  in  Calabria ;  in  gneiss  in 
Piedmont ;  in  serpentine  in  the  mountain  of  Mora,  nea^ 
to  Marbella  m  Andalusia;  along  with  felspar  at  KrUgeroe 
in  Norway ;  and  in^  Iceland,  in  trap,  along  with  green 

earth 

«  Jameson's  VinenOogical  DoscriptioR  ef  Dumfriesshire,  p.  lai. 
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earth  and  zeolite.  It  is  also  enumerated  amongst  ih& 
mineral  productions  of  France,  Savoy,  Bohemia,  Austria, 
fftiria,  Salzburg,  Hungary  and  Transylvania. 

America. — It  occurs  in  syenite,  near  New- York ;  in 
transition*  rocks  on  Rhode  Island  * ;  and  in  granite  in 
Gr^nland. 

JsuL — ^At  Thutskoi  Noss. 

^rtca.— It  is  said  to  occur  in  rocks  near  the  Cape  oT 
(jrood  Hope. 

The  finer  kinds  are  first  boiled  in  oil,  and  then  ctt  ia^ 
to  tables  or  pencils :  the  coarser  parts,  and  the  refuse  of 
the  sawings,  are  melted  v^ith  sulphur,  and  then  cast  into 
coarse  pencils  for  carpenters ;  they  are  easily  distingubh- 
ed  by  their  sulphureous  smeU.  It  is  also  used  for  bright- 
ening and  preserving  grates  and  ovens  from  rust ;  and, 
on  account  of  its  greasy  quality,  for  diminishing  the 
friction  in  machines.  Crucibles  are  made  with  it,  which 
resist  great  degrees  df  heat,  and  have  more  tenacity  and 
expansibility  than  those  manufactured  with  the  usual  day 
mixtures. 

3.  Mineral' 


**  Bruee*f  Mineralogical  Journal,  vol.  L  p.  34& 
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\ 


Mineral  Charcoal. 

Mineralische  Holzkohle,  Werner. 

Mineraiisclie  Holzkohle,  Leonlidrd,  Tabel.  s.  50. — Fasriger 
Antliracit,  Kanten,  Tabel.  s.  58.  Id.  Haus,  8. 115.  Id,  Lenz, 
b.  iL  s.  1083. 

External  Characters. 

Its  colour  is  dark  greyUh-black,  which  sometimes  ap- 
proaches to  bluish-blaCk. 

It  occars  massive,  dissefminated,  in  flattened  roundish 
pieces,  and  crusts. 

It  is  glimmering,  bordering  on  glistening,  and  the 
lustre  is  silky. 

The  fracture  is  fibrous  which  sometimes  shews  the   . 
woody  texture. 

The  fragments  are  indeterminate  angular,  blunt-edged^ 
Sometimes  also  splintery. 

It  soils  strongly. 

It  is  soft,  passing  into  friable. 

It  is  very  easily  frangible. 

It  is  light. 

Chemical  Qharacteri.  ^  , 

When  exposed  to  a  strong  heat^  il  burns  without  flame 
or  smoke. 

Gesgnostic  and  Geographic  Situations. 

It  occurs  in  thin  layers  in  slate-coal,  brown-coal,  eattti' 
coal  and  moor-coal,  in  countries  where  these  coals  abounds 

VpL.  II.  C  c  JV.  RESIN 
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This  Family  contains  the  following  species,  ti^.  Ambe^v 
Hraejstone,  Retin-Asphalt,  alid  Fessil  Copal. 


i.  Amber. 

Bernstein,  Werner. 

This  species  contains  two  subspecies,  1.  White  Amber : 
i.  Yellow  Amber. 

Pir9t  Subtpeciet. 

White  Amber. 

Wcisser  Bemsteih,  Werner. 

id.  WemeTf  Pabst  b.  i.  s.  367. — ^Le  Socdn  blanc>  Brock,  t.  H. 
p.  69. — Weister  Bernstein,  Aeusi,  bw  iii.  s.  I66.  Id.  Letmkardf 
Tabel.  s.  47.    Id.  Karsten,  TabeL  s.  5S.    M.  Ham.  &  117- 
Id.  Lenz^  b.  ii.  s.  1093. 
\ 

External  Characters. 

its  odour  itf  straw-yellow,  which' sometimes  inclines  to 
yellowish-white. 

It  occurs  massive,  and  sometames  inclosed  in  the  yellow 
subspecies. 

It  is  glistening,  approaching  to  shining,  and  the  luatre 
&  resinous. 

The  fracture  is  conchoidal^  but  not  so  perfect  aa  in  the 
yellow  subspecies. 

Tkr 
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The  fragmeuts  are  indeterminate  angular,  tad  shfirp- 
tdged. 

It  is  only  translucent. 

In  other  characters^  it  resembles  the  following  suU- 
ipecies. 


Second  Suhspttitsi 

Yellow  Amber. 

Gelber  Bernstein^  Werner. 

id,  Wtrner,  b.  L  s.  $67, — ^Le  Succin  jaune.  Brock,  t.  ii.  p.  7d. 
— Gelber  Bernstein,  Reuss,  b.  ill.  s.  I69.  Id.  Leonhard, 
Tabd.  S.  47.  Id.  Karsten,  Tabel.  s.  5S.  Id.  Haus.  s.  117. 
Id.  Lenz,  b.  ii.  s.  1095. 

External  Characters. 

Its  colour  is  wax-yellow,  which  passes,  'by  a  kind  of 
lemon-jellow,  into  honey-yellow ;  from  this  it  passes  in- 
to dark  yellowish-brown,  and  hyacinth-red  *. 

It  generally  occurs  in  ibdeterminate  angular  blunt- 
edged  pieces,  having  a  rough  uneven  surface. 

Externally  it  is  genendy  dull ;  internally  if  is  splen- 
dent, and  the  lustre  b  intermediate  between  vitreous  and 
resinous. 

The  fracture  itf  larg^  and  perfect  conchoidal; 

The  fragments  are  indeterminate  angular,  and  very 
sharp-edged. 

K  is  transparent,  semi-transparent,  and  translucent. 

C  c  g  If 

*  It  i9  sfUd  to  occur  of  «n  oUve-green  colour. 
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It  is  soft. 

It  b  rather  brittle. 

It  is  easily  frangible. 

Specific  gravity,  1.078  to  1.085. 

Chemical  Characten. 
It  burns  with  a  yellow-coloured  flame,  and  fragrant 
edour,  at  the  same  time  intumescing,  but  scarcely  melting. 

Physical  Characters. 

When  rubbed,  it  acquires  a  very  strong  resino-electric 
virtue.  This  property  was  known  to  the  ancients,  who 
termed  amber  electrum;  from  whence  is  derived  the  word 
electricity  *. 

Omstttuent 

*  The  appearances  and  electrical  property  of  amber  are  to  often  alluded 
to  in  ancient  authors,  that  it  is  not  necessary  to  shew  by  quotations  that 
tbey  were  familiar  with  that  substance  ;  and  though  the  history  of  its  or^jin 
is  much  involved  in  itblt^  yet  they  seem  to  have  had  same  ide*  that  il  was 
found  in  the  north  of  Europe  a — 

— ^— -  KiAtm  y  HTi  fiAl^tf  iSifrs 


Pliny  says,  in  speaking  of  amber,  ^  Certum  est  gigni  in  insuUs  Septeotri- 
onalis  Oceani  f  :'*  and,  in  another  plaec,  **  Ab  adverso  (BritanniaiiBn)  la 
Germanicum  mare  sparse  Olessarie  (InsnJs^) ;  qoas  Electiid|w  GraBci  reoen- 
tiores  appellavere,  quod  ibi  electrum  nasceretur:)^**  In  another  place»he 
says,  tliat  in  the  spring-time  it  was  washed  on  a  part  of  the  coast  of  Ger- 
many, from  an  island  in  the  North  Sea  ;  concluding  with  these  words : 
'*  Incolaa  pra  ligne  ad  ignem  uti  eo,  proximisque  Teptonis  vendcre  R.'* 

Fram 

•  ApolL  Rhod.  lib.  iv.  Un.  611,— 6U. 

t  Nat  Hist.  t.  vi.  p.  266.  ed.  Brot. 

$  Hist.  Nat.  lib.  iiL 

11  Hist.  Nat.  lib.  zxxvil. 
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Cdnsliluent  Parts. 


It  IS  composed  of  Carbon,  Hydrogen,  and  Oxygen. 
An  acid  named  Succinic  is  obtained  from  it  by  distilla- 
tion. 

Gtognostic  Situation, 

This  mineral  occurs  in  beds  of  bituminous-wood  and 
moor-coal ;  also  in  a  conglomerate  formed  by  the  aggre- 
gation of  fragments  on-  the  sea  shores,  in  sandy  soil,  and 
frequently  floating  on  the  sea.  It  is  said  to  have  been 
observed  imbedded  in  floetz  limestone,  bituminous  marl- 
slate,  slate-coal,  and  has  been  lately  met  with  imbedded 
in  floetz  gypsum. 

Geographic  Situation. 

JBttrope.— It  18  thrown  up  by  the  sea  on  the  coasts  of 
Norfolk,  Suffolk,  and  Essex,  and  imbedded  in  a  gravel- 
pit  at  Kensington,  near  London.  It  occurs  in  greatest 
quantity  in  East  Prussia ;  also  on  the  coast  of  the  Baltic, 
in  Courland,  Liefland.  Russia,  Swedish  Pomerania,  and 
West  Prussia.  It  is  found  in  a  sandy  soil  in  Poland,  at 
a  great  distance  from  the  sea,  where  it  is  intermixed  with 
the  fruit  of  the  Pinus  abies.  It  is  imbedded  in  brown- 
coal  in  the  department  of  Aisne  in  France ;  in  slate-clay 
in  the  Lower  A.'^is ;  imbedded  in  a  bituminous  marl-slate 
at  Aarau  in  Switzerland  ;  on  the  coasts  of  Sicily ;  iti 

C  c  3  Spain, 


From  -  the  foregoing  passages,  it  seems  very  probable,  that  the  opinion  of 
Solinus  respecting  the  origin  of  amber  is  correct :  he  says  that  it  was  origi- 
nally brought  from  the  northern  sea,  through.  Pannonia  and  lllyna,  into  the 
country  Iwrdering  on  the  river  Po ;  and  hence  Phaeton^s  sisters,  or  the  pop- 
lars of  that  river,  are  fabled  to  have  wept  amber ;  this  substance  t>eing  easily 
mistaken  for  a  vegetable  gasn^^-^KitTt  Mineralogy,  vol.  il.  p.  37. 
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^pain,  near  Alicant,  and  in  the  Asturias,  in  one  of  wlddi 
it  is  said  to  occur  imbedded  in  limestone ;  in  gypsum  in 
the  Segeberg,  near  Kiel  in  Holstein ;  at  Witten1)erg,  in 
the  kingdom  of  Saxonj ;  and  in  Morayia,  Austria,  and 
the  Bannat  of  Temeswar. 

Jsia.'^Ii  is  found  imbedfled  in  slate-coal  at  the  mouth 
of  the  Jenisei,  in  Siberia,  and  in  a  similar  situation  in  the 
Bay  of  Penschincha,  in  the  same  country. 

^mmcd.— rThe  beds  of  brown-coal  which  occur  in  Green- 
land, occasionally  contain  imbedded  grains  and  masses  of 
amber. 

Africa, — ^It  is  said  to  occur  on  the  coast  oC  Madagas- 
car. 

UacM* 

On  account  of  its  beautiful  colour,  great  transparency^ 
and  the  fine  polish  it  receives,  it  is  considered  as  an  or- 
namental stone,  and  is  cut  into  necklaces,  bracelets,  snuff- 
boxes, and  other  article^  of  dress.  Bjrfore  the  discovery 
pf  the  diamond,  and  the  other  precious  stpnes  of  India,  it 
was  considered  to  be  the  most  precipus  of  jewels,  and 
was  employed  in  all  kinds  of  ornamental  dress.  Great 
quantities  of  it  are  annually  exported  from  Dai^tsig  to 
Constantinople,  the  Levant,  Persia,  and  Fn^ce.  The 
most  considerable  purchasers  pf  ambes  are  the  merchants 
of  Armenia  and  Greece ;  but  it  is  still  uncertain  bow  they 
dispose  of  it.  It  is  conjectured  by  spm^,  that  it  is  pur- 
chased  from  them  by  pilgrims,  previous  to  their  journey 
^o  Mecpa,  and  that  on  their  arrival  there,  it  is  burnt  in 
|]onour  of  the  prophet  Mahomet.  It  b  also  an  important 
pticle  of  exchange  in  Africa.  When  dissolved  in  oil^  i| 
jbrms  a  species  of  varnish,  nanied  Amber  ^aruUh^ 
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Observations. 

1.  The  only  minerals  with  which  it  is  likely  to  he 
confounded,  are  Honq/stane  and  Fossil  Copal :  its  strong    . 
electrical  property,  and  single  refiracting  power,  distin- 
gubh  it  from  Honeystone ;  and  its  colour  and  difficult 
fusibility  from  Fossil  Copd. 

2.  It  frequently  includes  bodies  of  difij^rent  kinds,  as 
grains  €€  sand,  pieces  of  iron-pyrites,  and  dso  insects, 
which,  according  to  Jussieu,  are  not  natives  of  Europe. 
Bom  mentions  a  specimen  of  amber,  containing  a  species 
of  gorgonia :  another  author  describes  a  specimen  con- 
taining the  seed-vessels  of  the  Pinus  abies :  in  some  cabir 
nets,  there  are  specimens  including  pinnated  leaves,  re- 
sembling those  of  ferns,  and  other  specimens  inclosing 
drops  of  transparent  water. 

3.  Masses  of  considerable  size  have  been  met  with  in 
the  amber*mines  on  the  coasts  of  the  Baltic.  Thus,  ii 
the  year  1576,  a  piece  of  amber  weighing  11  pounds  was 
found  in  Prussia,  and  sent  to  Prague,  as  a  present  to 
Rodolph  II. ;  and  a  few  years  ago,  a  mass  weighing  up- 
wards of  13  pounds,  and  whose  contents  an)ounted  to 
^18{  cubic  inches,  was  >dug  up  in  the  same  country. 
Five  thousand  dollars  are  said  to  have  been  offered  for 
this  latter  mass ;  and  the  Armenian  merchants  assert,  that 
in  Constantinople  it  would  sell  for  thirty  or  fqrtylhou- 
yand  dollars  *. 

4.  Various  conjectures  hav^  been  proposed  in  regard  to 
its  origin  and  formation.  By  some,  it  is  held  to  be  a  ve* 
getable  gum  or  resin,  altered  by  processes  unknown  to 
US :  others  consider  it  a  variety  of  mineral  oil,  thickened 

Cc4  by 

?  N^^s  9U|;emeiDC8  Journal  der  C||9inie»  b?  i*  ••  2?i| 
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by  absorption  of  oxjgen  ;  and  it  has  also  been  alleged  tt 
be  inspissated  mineral  oil. 

5.  The  pitch-coal  sometimes  found  along  with  it,  is  by 
the  amber-diggers  named  Black  Amber ^  and  is  sold  at  a 
great  price. 

6.  This  mineral  is  sometimes  named  Sucdmum^  from 
the  word  succus,  it  having  been  conceived  that  amber 

*was  an  inspissated  juice.  Thus,  Pliny  remarks,  •*  Ar- 
boris  succum  esse  prisci  nostri  credidere,  ob  id  «ifcctiiiifii 
appellantes  ^."^  It  was  also  by  Pliny,  and  other  ancient 
writers,  named  Eltctrum^  from  its  resemblance  in  coloos 
to  the  metallic  alloy  of  the  ancients,  which  consisted  of 
gold  and  silver,  and  was  called  by  the  same  name ;  or 
from  *HAi»r«>(,  one  of  the  names  of  the  sun  *. 

7.  When  one  part  of  the  empyreumatic  oil  obtained 
by  distilling  mineral  pitch,  is  boiled  several  times  with 
one  and  a  half  parts  of  turpentine,  a  compound  is  formed, 
which  bears  a  great  resemblance  to  amber,  and  which  i« 
frequently  cut  into  necklaces,  and  other  ornaments,  an4 
sold  as  true  amber. 


2.  Honeystone. 

*  Plin.  HisL  Kat.  t.  vi.  p.  2^^.  ed.  Brot 
-]*  Rid*8  Mineralogy,  voL  ii.  p.  36. 
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Q.  Honeystonc^ 

Honigstein,  Werner. 

Jd,  Wid.  s.  639.--Succin  transparent  en  Cristauz  octaedres,  De 
Bam,  t.  ii.  p.  90.— Mellilite,  Kirw.  t.  ii»  p.  68.— Honigstein, 
Emm.  t.  ii.  p.  86.— La  Pierre  de  Miel>  ou  le  Mellite>  Brock. 
t.  ii.  p.  78.  Id.  Hauy,  t.  iiL  p.  S35.— Honigstein,  Reuss,  h.  iL 
8.  52.  Id.  Lemhard,  TabeL  s.  47.  Id.  Karsten,  Tabel.  s.  5S. 
— Mellite,  Brong.  t.  ii.  p.  52. — Mellilite,  Kid,  vol.  ii.  p.  S9«^ 
jHonigstein^  I^em,  b.  iu  8.  1100. — Mellite^  Aikin,  p.  7* 

External  Characters. 

Its  colour  is  honej-yellow,  sometimes  inclining  to  bja« 
i;intti-red,  seldom  to  yellowish-brown,  and  wine-yellow. 

It  occurs  ^lassire,  in  angular  pieces,  grains ;  and  crys* 
tallised: 

1.  Flat  octahedron,  which  is  sometimes  truncated  on 

the  angles  of  the  common  basis.     When  these 
truncations  increase,  it  passes  into  the 

2.  Four-sided  prism,  acuminated  by  four  planes,  whick 

are  set  on  the  lateral  edges. 

Externally  it  is  smooth  and  splendent. 

The  lustre  b  shining  or  splendent,  and  intermediate 
between  vitreous  and  resinous. 

The  fracture  is  perfect  and  flat  conchoidaL 

The  fragments  are  indeterminately  angular,  and  rather 
sharp-cilged. 

It  is  semi-transpbrent,  or  translucent,  and  refracts 
double. 

It  is  soft;  softer  than  amber. 

It  is  brittle. 

It  is  easily  frangible. 

it 
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It  is  Ught 

Specific  gravity,  l.fi8$8  to  1j666^ 

Chemical  CharacUrs. 

Before  the  blowpipe,  it  becomes  white  and  opaque, 
with  Uack  spots,  and  is  at  length  reduced  to  ashes :  when 
heated  in  a  close  vessel,  it  becomes  black. 

Phyiical  Character. 
I\.  becomes  slightlj^  fesino-electric  bj  frictioPi 

Couetituent  Parts. 

Alumina,        .        .        *  16 

MeUilitic  Acid,  .        .        46 

yfslf^  of  crystallisation,      -      38 

100 
fClaprothf  Beit^b.  iii.  s.  114^ 

Geognoitic  and  Geographic  Situatwm, 

Xt  occurs  superimposed  on  bituminous  wood  and  earth- 
coal,  and  is  usually  accompanied  with  sulphur.  It  has 
been  hitherto  found  only  at  Aertem  in  Thuringia,  and 
Langenbogen  in  the  circle  of  Sai|L 

Observation^. 

1.  Its  name  is  borrowed  from  its  honey*yellow  colour. 

2.  It  differs  from  Amber j  in  being  crystallised,  refract- 
^ig  double,  and  in  being  softer,  heavier^  and  less  power- 
fully electric. 

3.  It  is  chemically  distipgubhed  from  Amber:  on  burn- 
ing coal  amber  intumesces,  and  diffuses  a  fragraqt  odour; 
Poneystone,  on  the  contrary,  becomes  incbite^  wit|^out 
Intumescence  or  fragrant  odour. 

3.Betiq 
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8.  Rerin- Asphalt,  Hatchctt, 

Betin-Aspfaalt,  German. 

Iletin-asphalt,  HalcheU,  in  PhD.  Trans,  for  1 804.  Id.  Kid,  toI  ii. 
p.  66. — Erdharze^  Wagmr,  in  Von  Moll's  Ephemeriden  der 
Berg  und  Hiittenkunde^  1).  iv.  s.  20. — Eetm-asphalt,  AUun, 
p.  6Z. 

External  Characters. 

Its  colours  are  yellowish-brown,  reddish-brown,  and 
sometimes  inclining  to  <jK!hre-yellow. 

It  occurs  massive,  in  angular  pieces,  and  disseminated. 

Its  lu^e  is  glistening,  and  vitreo-resinous. 

The  fracture  is  imperfect  conchoidal. 

It  is  opaque. 

It  is  soft. 

It  is  brittle. 

Specific  gravity,  1.13. 

Chemical  Charaeteri. 

When  placed  on  a  hot  iron  it  melts,  smokes,  and  bprnt 
with  a  bright  flame,  giving  out  a  fragrant  odour;  it  is  bo- 
in  potash,  and  partly  so  in  spirit  of  wine. 

Constituent  Parts. 

Resin,  ...  55 
Asphalt,  -  -  -AS 
Earth,        ...         3 

100 
ffatcheU,  Phil.  Trans' for  1804. 

GeQfpMstie 

Digitized  by  CjOOQ IC 


41*  RESIN    FAMILY. 

Geognostic  and  Geographic  SUnathna. 

It  is  found  at  Bovey  Tracej  in  DeyoDshire,  adhering 
to  brown-coal.  A  similar  mineral  has  been  met  with 
near  Wildshut  in  the  Innvierte]»  and  fiear  Halie  on  the 
Saale^  and  in  both  these  places  ^ong  with  brown-coal. 

ObservatioM, 

This  curious  mineral  was  first  discovered,  described, 
and  analysed  bj  Mr  Hatchett. 


4.  Fossil  Copal. 
Fossil  Copal,  or  Highgate  Resin,  Aikin. 

External  Characters. 

Its  colom*  is  pale  muddy  yeIlowish-browD» 

It  occurs  in  irregular  roundish  pieces. 

The  lustre  is  resinous. 

It  is  semi-transparent. 

It  is  brittle. 

It  yields  easily  to  the  knife. 

Specific  grarity,  1.046. 

Chemical  Cliaracters. 

It  gives  out  a  resinous  aromatic  odour  when  heated ; 
tnelts  into  a^limpid  fluid  ;  takes  fire  when  applied  to  the 
flame  of  a  candle ;  and  burns  away  entirely  before  the 
blowpipe.     Insoluble  in  potash  ley. 


Geognostic 
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Gcogno$tic  and  Geographic  Situations. 

It  is  found  in  the  bed  of  blue  clay  at  Highgate^  neajr 
London. 

ObBerwUunu. 

The  preceding  description  of  this  mineral  is  that  of 
Mr  Aikin,  which  I  hare  extracted  from  hii  Manual  of 
Mineralogy. 


JSND  OF  VOLUME  SECOND. 
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APPENDIX. 

No.  I. 

ADDITIONAL  SPECIES. 


J.  Pyrcneite. 
Pyrenit,  Werner. 

External  Characters^ 

Its  colour  is  greyish-black. 

It  occurs  massive,  and  crystallised  in  rhomboidal  dode- 
cahedroDs. 

The  crystals  are  sraall«  all  tround  crystallised,  and  im« 
bedded* 

Externally  the  crystals  are  glistening,  inclining  to 
shining. 

Internally  it  is  glistening,  and  tlie  lustre  is  vitreous. 

The  fracture  is  small  grained  uneven. 

The  fragments  are  indeterminate  angular,  and  pretty 
sharp- edged. 

It  is  opnque* 

It  is  hard. 

Specific  gravity,  2.500,  Klaproih. 

D  d  2^  Chemical 

Digitized  by  CjOOQ IC 


42a  APPEND)  X. 

Chemical  Character$. 

It  loses  its  colour  before  the  blowpipe,  and  melts  easily, 
and  witb  intumescence,  intQ  a  jellowish-green  poroui 
slag. 


ComtUuent  Parts. 

Silica,        .        •        .        - 

43 

Alumina,            -        -         - 

16 

,Lime,        -         -        -         . 

20 

Oxide  of  Iron, 

16 

Water,  and  other  volatile  mat 

;- 

ters,         .        -        .        - 

4 

99 

Vauquelin^  Joum.  des  Mine^f 

N.  44.  p. 

671. 

Ceognoitic  and  Geographic  Situations. 

It  oocura  io  small  layers,  qr  in  imbedded  crystals,  in 
primitive  limestone,  in  the  Pio  Eres-Lids,  nemr  Bareges 
J^i  France. 

Obsei^vaiionsm 

1.  It  was  for  some  time  considered  as  a  tarietj  of  gar- 
net, until  Wemec  ascertmned  it  to  be  a  distinct  sull- 
atanoe,  ^nd. placed  it  in  the  system  batween  Leucite  ttm/i 
If^limlte,  under  its  present  name^  '         .       / 

\    2. 1  am  indebted  to  Mr  Vivian  for  a  dee€;^ption  of  tbb 
species.  '  i' 

.  ,  2.  Humite. 
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id,  Baumon,  Cat.  Min.  p.  5i, 

Hxtemai  Characten. 

Its  colour  19  reddbh-brown. 

It  occurs  crystallised  in  octahedrons,  -which  are  always 
Inor^  or  less  truncated  and  bcTelled. 
The  planes  are  frequently  transversely  streaked, 
its  lustre  b  shining. 
It  is  transparent, 
it  scratches  quartz  with  difficulty. 

Gtognostte  and  GeographU  Situaiioni. 

it  occurs  at  Sonima,  near  Naples,  in  a  rock  composed 
of  grey-coloured  granular  topaz,  mixed  with  grains  of 
pale  yellow  Mid  green  topaz,  which  latter  is  sometimes 
ajstallised  in  cavities ;  also  with  brown  and  olire^-greeii 
mica,  and  white  hauyne. 

Observation^^ 

The  [tt'eceding  Account  is  from  BournonV  Catalogue 
Mineralagiquey  and  it  contains*  all  thtftife  kfic^fm^of  the 
Species^  It  was  named  by  Bournon  in  honedO*  af  Sir 
Abraham  Hume,  Baronet^  a  zealous  caltitator  df  ^ine- 
tBlogy,  and  possessor  of  one  of  the  ^nait  valuable  ^nd 
splendid  mineralogical  cabinets  in  England. 

^         '  Dd3  3.  Fibrolite. 
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8.  Fibrolite. 

Id.  BoHTfion,  Th.  Turn.  iMt,  p.  mg.  Id.  Bimg;  Id.  Ddam. 
Id.  Kariten.  Id.  Lucoi. 

External  Charaeten. 

Its  colburs  are  white  and  grey. 

It  occurs  crystallised  in  rbomboidal  prisms,  the  angles 
6f  trhose  planes  are  60*^  and  100^. 

Internally  it  is  glistening. 

The  principal  fracture  is  fibrdoSi  the  cross  firacture  is 
uneren. 

It  is  harder  than  quartz. 

Specific  gravity,  3.214. 


Cotuiituent  Piottti. 

Aluthltta, 

Bilica, 

Iron,  and  loss. 

66.25 

sd.oo 

3.75 

100 
Chenetix,  Phil.  Trans.  1802.  p.  3Slk 

Geographic  Situation. 
It  is  found  in  the  Cunaiic* 

Observatimi. 
It  wa^^first  di^ilb^d  and  named  by  Bournod. 

4.  Lythrodes. 
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Lytbrodes,  Kanten. 

td,  kartten^  in  Gesel.  Naturibrsh.  Freunde  zu  Berlin  Magazin^ 
1810^  p.  78. — Thomson' f  Annals^  I  p.  111. 

External  Characters. 

its  colour  is  aurora-red,  passing  into  brownish-red; 
and  sometimes  through  flesh-red  into  yellowish-brown ; 
Imd  it  is  occasionally  marked  with  cream-yellow,  and 
greenish  spots. 

It  occurs  massive  and  disseminated. 

In  the  principal  fracture,  the  lustre  is  resinous  and 
glimmering ;  in  the  cross  fracture  dull. 

The  principal  fracture  is  concealed  foliated ;  the  cross 
fracture  spHntei^y. 

It  is  feebly  translucent  on  the  edgesr. 

It  is  semi-hard  in  a  high  degree. 

Specific  gfarity,  2.510,  John. 


Canttitwnt  PatrU. 

SUica,           -        .        - 

44.6^ 

Alumina^        t        .       m 

37.36 

Lime,          -        -        . 

2.75 

Soda,           -        -        - 

8.00 

Water,        -        -        . 

6.00 

Oxide  of  Iron, 

1.00 

Loss,        .        i        i.        . 

0.27 

100 

Johrif  Chem. 

,  Unters.  p.  171. 

t>d4 

Gcograpkic 
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Ge$grapkic  SAuatum. 
It  oocufft  at  Friedrfehiwirn  itnd  Lannrig  in  Norway^ 

Obiervatt^m. 
'  1<  Tt  appears  to  be  nearly  allied  t^  Elaolitei 

2.  It  was  first  described  by  Karsten,  who  gave  it  the 
name  Lyikroiu^  from  t»  xiA^^  because,  when  fresh  tHroken, 
it  appears  as  if  spotted  with  coagulated  blood. 


5.  Rhaetixite. 
Rhatizit,   Wertur. 

External  Character$. 

Its  coloars  are  eream«yellow»  and  brick-red. 
It  occurs  massire.  - 

It  is  glistening,  add  the  histre  is  pearly. 
The  fracture  is  radiated,  and  b  long  and  narrow,  and( 
either  parallel^  scopifiorm,  or  promiscuous. 
It  U  feebly  translucent  on  the  edgM. 
It  is  soCU,  . , 

It  affords^  a  white  coloured  streak. 
It  is  difficultly  frangible. 
Specific  gravity,  S.lOO. 

Geqgraphu  Situation. 
V     It.occurt  At  Pfissdi  in  Uie  TyroL 

Observations 
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!tk^  precediag.  description  wa9  ffv^m  to  me  by  Mr  Vi- 
vian, and  seems  to  apply  to  the  mineral  described  in  p.  35. 
vol.  ii.  under  the  name  fibrams  Cyantte.  The  present 
name  has  been  given  to  this  mineral  bjr  Wenier,  who 
considers  it  as  fbroiing  a  distinct  species. 


6.  Platiniferous  Copper-Ore. 

Cuivre  gris  platinifere,  Lucas. 

Id,  FauqueUn,  Ann.  de  Chim.  Ixx.  p.  317*  &  Joum.  de  Phy«« 
t.  73.  p.  412. 

External  Charaettra. 

m 

This  mineral  is  of  a  grey  colour,  and  nearly  resembles 
Jn  other  characters  grey  copper-ore. 

Constituent  Paris. 

It  contains  Copper,  L^ad,  Antimony,  Iron,  Silver, 
Plailna,  and  sometimes  Sulphur.  Sotne  specimens  have 
afforded  10  per  cent,  of  platina,  while  others  have  scarcely 
yielded  any ;  and  tite  proportion  of  silver  is  also  very 
variable. 

Geographic  Situation. 

It  occars  at.  Guadalcanal,  in  Estremadura  in  Spain, 
where  it  is  ^sociated  with'  argewictfl  siker-ora^  cakareous- 
spar,  heavy-spar,  and  quartz. 

7.  Crichtonite. 
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7*  Crichtonitc.  ^    . 

Crdtonite,  BoUrndn. 
td.  Boum&n,  Cat  Itirt.  p.  436* 

External  Characters, 

tis  colour  is  Telvet-black. 

It  occurs  crystallised  in  the  following  figures : 

1.  Verj  acute  rhomboid,  with  angles  of  18^  and  l6i^  t 

or  it  may  be  described  as  an  acute  double  three- 
sided  pyramid,  in  which  the  lateral  planes  of  the; 
one  are  set  on  the  lateral  edges  of  the  other. 

2.  In  which  the  summits  of  the  pyramids  are  more  or 

less  deeply  truncated. 

3.  The  summits  of  the  pyramids  acuminatedVith 

three  planes,  which  are  Set  on  the  lateral  planes^ 
and  the  summits  of  the  acumination  truncated. 

4.  In  which  the  angles  of  the  summits  of  the  pyra- 

mids, are  bevelled. 

The  crystals  are  tery  smalK 

Estemally  and  internally  It  is  splendent,  attd  the  Instref 
is  vitreous)  inclining  to  metalUe. 

The  fracture  in  one  diredtiob  is  foliated,  in  another 
conchoidal. 

It  is  opaque.  » 

It  is  harder  than  octahedrite ;  it  scratches  fluor-spar, 
but  it  does  not  affect  glass. 

It  does  not  affect  the  magnet. 

Chemical  Characters. 
It  is  infusible  without  addition  before  the  blowpipe. 

Geognosttc 
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Geognostic  Situation* 

It  ocean  in  primitive  rocks,  along  with  octahedritei  in 
the  different  countries  where  that  mineral  is  found. 

Obiervatians^ 

1.  It  was  named  Cricktonite  by  Boumon,  in  honour 
of  Br  Crichton,  in  the  service  of  the  Emperor  (rf*  Russia. 

2.  It  appears  to  have  been  confounded,  sometimes  with 
•ctahedrite,  sometimes  with  micaceous  iron-ore. 


No.  II. 
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No.  ir. 

ADDITIONAL  Baitiw  Localities  of. Minekal?*^ 

JBerj/t^^Xn  granite  veins,  which  traTene  quartz  ia  Rad- 
noch.    M. 

Rost^uartz. — Ben  Gloe,  Perthsliire.     M. 

Hdioirope.— In  the  Hill  of  Kinooiil  at,  P^rth.    M. 

Hyalite^  along  with  Prehnile  and  Cuiiciic,r^%iip%tnck  id 
Dunbartonshire^  where  it  was  first  obaeryed 
by  mjr  excellent  friend  Dr  Tkomaa  Brown  of 
Glasgow. 

Pitchitone. — Cumberhead,  Lanarkshire. 

Frehnite. — In  greenstone  in  the  ialaad  of  Baaaay.     M« 

Jpophyltite. — ^Dunvegani  Skje.     M. 

Green  CitAtVtVr— Dunvegan,  Skye.     M. 

Chaboitte. — At  Storr  and  Talisker  in  Skye.     M. 

Cr(w«-5<onc— Kilpatrick  Hills.    Dr  Thoma$  Brown. 

Launumite, — Frisky  Hall,  Dunbartonshire.     M. 

Jndalusile. — Near  Macduff  in  Banffshire,  and.  Kinnaird 
Head  in  Aberdeenshire. 

Lepidolite. — In  primitive  limestone  at  Dalpially ;  in  pri  • 
miUvc  limestone  in  a  quarry  on  the  north  side 
of  Loch  Fyne,  opposite  to  the  Inn  at  Cairn- 
dow,  situated  on  the  south  side ;  in  primitive 
limestone  near  Ballachulish  slate-quarry  ^  and 
ill  primitive  limestone,  from  a  quarry  on  the 
"'■'''  •  '         '      east 


*  Those  marked  M*  were  communicated  by  Dr  Macculloch. 
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east  side  of  Loch  Leven,  nearly  opposite  to  the 
Inn  at  BallacfairltSfa,  situated  on  the  west  side. 
The  credit  of  the  first  discovery  of  this  rare 
mineral  in  Great  Britain,  is  due  to  that  inge- 
nious chemist,  Mr  ^olme  of  Peter  House, 
Cambridge,  who  met  with  it  in  the  places 
aboTe  mentioned.  Dr  Clarke  of  Cambi*idge, 
politely  communicated  to  me  from  th^t  gentle- 
man the  following  analyses  of  the  limestones 
in  which  the  lepidolite  occurs : 

<M.  An  analysis  of  100  grains,  from  the  most  bnlliatlt 
part  of  a  specimen  of  primitive  limestone,  fh>m  a  quai^jr 
hear  Dalmally,  in  the  Highlands  of  Scotland  : 

Gitnns* 

Lime,         .        -        .  g2j«5  > 

Cm-bonic  Acid,        -        -       17x\ 
Lepidolite  and  Hornblende,     60fg 

100    .     i 

Analysis  of  100  grains  from  the  least  brilliant  part 
of  the  same  specimen .: 

Lime,         -        -        - 
Carbonic  Acid, 
'    '         '  Lepidolite  and  Hornblende, 


)8.  primitive  limestone,  from  a  quanry  on  the  north 
s^de  of  Loch-Fyne,  opposite  to  the  Inn  at  Cairndow,  si- 
tuated on  the  south  side  : 

Lime, 
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y  >  Gemini^ 

Lime,        -       -         .  42yV 

Carbonic  Add,        -        -       32}f 
liepj'dolite  and  Hornblende,     24^^ 

100 

3.  Primitive  limestone  from  Ballachulish,  near  the 
ilate-quarry : 

Gnint. 

Lime,         ...  48,\ 

Carbonic  Acid,         -         -        33^*, 
Lepidolite,  and  snaall  quanti- 
ties of  powdery  Schistus,  and 
of  Iron-pyrite«,        •  24/^ 

100 

4.  Primltire  limestone  of  a  whitish  colour,  slightly 
tinged  with  blue,  from  ^  quarry  on  the  ea«t  side  of  Loch 
Leven,  nearly  opposite  to  the  Inn  at  Ballachulish,  situ- 
ated on  the  west  side : 

GraiDi. 

Lime,        -        -         -  5 1/5 

Carbonic  Acid,        -        .        39|5 
Lepidolite,  and  a  small  quan- 
tity of  Iron-pyrites,        -       SJ| 
Oxide  of  Iron,         -        -        3/^ 

100 

*  As  this  limestone  receives  no  colour  from  the  iroa 

•  which  it  contains,  we  may  infbr,  that  the  metallic  body  is 

neither  in  the  state  of  the  black  oxide,  nor  off  the  red,  but 

ia  that  of  the  grey  oxide,  and  is  in  all  probability  united 

of 
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with  carbonic  acid.  This  last  oxide^  during  the  process 
of  calcinatioo,  is  converted  into  the  red  oxide,  and  being 
mixed  with  the  lime,  occasions  it  to  assume  a  reddish- 
brown  colour.  See  Dr  Thomson's  Chemistry,  tpL  i. 
p.  391. 

The  lepidolite  in  the  limestones  before  mentioned,  oc- 
curs in  fine  distinct  granular  concretions.  These  sub- 
stances are  of  a  white  colour,  and  are  either  transparent 
or  semi-transparent,  llie  hornblende,  when  present,  has 
also  a  fine  granular  form,  and  is  slightly  attracted  by  the 
mAgnet.  These  limestones,  on  account  of  the  hard  fo« 
reign  bodies  which  they  contain,  are  ca|)able  of  cutting 
glass,  and  of  yielding  a  few  feeble  sparks  to  steel.  The 
lepidolite  mentioned  by  Klaproth,  when  exposed  with 
soda  to  a  red  heat,  and  melted,  exhibited  a  mass  of  a 
yellow  colour,  with  red  and  blue  spots,  according  to  the 
oxidation  of  the  manganese  contained  in  the  minerals. 
But  the  lepidolite  which  is  present  in  these  limestones 
being  free  from  manganese,  or  any  other  metallic  body, 
exhibits  only  a  yellow  globule  when  fused  with  soda.**^ 

PiniVe.— In  porphyry  in  Ben  Gloe,  and  Blairgowrie.   M. 

Serpentine. — Bervie,  and  Cortachie. 

TremoliUf  Jibrousy   common^  and  glassj/, — In  limestone^ 

Glen  Tilt.    M. 
Diallage  —Island  of  Coll.     M. 
Hyperstene, — In  syenite  at  Loch-Scavig,  in  Skye.    M. 

Also  near  Portsoy. 
Schiller-spar, — In  serpentine  at  Cortachie. 
^akiite.**^ln  limestone  in  Glen  Tilt ;  and  in  primitive  rocigs 

in  Glenelg  and  Rannoeh.    M.    Abo  in  tht 

island  of  Unst» 

Fibrau$ 
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FArw9  trypnnii.— Cumbray-More,  aad  netr  iCebw. 
Matwe  Capprr. — In  the  kbmd  of  Ungt,    not  mImJ  .of 

Yell,  88  itAted  in  p.  98.  voL  in. 
IVWyi^rm  C/fly  Irtmstcm. — Galston,  Ayrshire. 
Jfo(yMaia.— In  granite  $t  Peterhead. 
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No.  III. 

•tabular  view 

SYSTEMS 

or 

MINERALOGY, 

SiiiCe  thejirsi  Publication  of  the  Arrangemtnt  of 
LiNN^us,  A.  D.  1736. 


It  was  ray  intentiofi  to  baVa  prefiied  to  this  Vohiniey  a  History 
of  Oiyctognosy ;  but  the  Work  hiaTing  swelled  much  beyond 
what  I  had  anticipated,  the  following  Tabular  View  of  some  of 
^  Mineral  Systems,  from  the  time  of  lamMVSg  is  all  that  I 
can  spare  room  fiur  at  present 


Vol.  II.  E  e  LINNJEI 
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.▲rrsMMz^ 


lANSMl  (Car.)  SnnHA  Nature,  Li^.  17S6, 1T48. 


I.  PETR^^ 

IL  MINERS 

IIL  FOSSILIA. 

1.  VlTBSaCBNTKI. 

1.  Salia. 

.      1.  COVGI^SVA. 

Co*. 

Natnim. 

SaKum, 

^Ji]m<(2i]iii« 

Saknilca. 

Tophus. 

Silex. 

Nitnim. 

Stalactites. 

Mitria. 

Pumex. 

2.  CALCAmLB. 

Alumcii* 

Aedtes. 

Mannor. 

VitrioluiiL 

Tartarus. 

Spatmn* 

^^Ini^wff 

Schistus. 

2.  SULPHUEA 

Electrum. 

d.   PsTAirtCATA. 

S.  ApinuE, 

Bitumen. 

Helmintholithis. 

Mica. 

P/rites. 

J^ptonv*iHiTfffffff~ 

Talcum. 

Arsenicum. 

Ichthyoliduis. 

Amiantus, 

Omitholithns. 

Aabestus. 

3.  Mbbcorialia. 

Zoolithus. 

H/drargyrum. 

Phytolithtts. 

Stibium. 

Graptolithos. 

Zincum. 

Vismuthum. 

3.  TfiRKiB. 

Femim. 

Mari^ 

Stannum* 

Ochra., 

Plumbum. 

Creta. 

Cuprum. 

Aigilla. 

J 

Argenturab 

Arena. 

Aunim* 

Humus.' 

.  ..,  1)1/     J\ 

* 

/ 

fj.  >  .u 

*  4  ^  » »  <.ii)A     V 

i\u/l,^       VI 
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LlJ^NiEI  (Car,)  Ststima  Naturji,  Holm.  1768. 


1.  PETRiE. 

*     4        '        ' 

I.    HoMO&fi. 

1.  Sth»tits< 


tL  CALCAllt^. 

•  2*  Marmor. 
S»  Gypsam. 
4.  Stirium. 
5*  Spatum* 


III.   AROILLACEiB* 

6.  Talcnrfi. 

7.  AmianCus. 

8.  Mica. 


IV.  Arenat-«* 
$.Cos. 

11.  Silex. 

V.  AOGREOATB. 

12.  Saxuin. 


II.  MINERiE. 

I.  Salia. 
IS.  Nitrum. 

14.  Natnim. 

15.  Bona. 

16.  Murift. 

17.  Alumen. 

18.  Vitriolum. 


II.  Solphura. 

19.  Ambra. 

20.  Succinum. 

21.  Bitumen. 

22.  Pyrites. 
2S.  Arsemcimi* 


III.  Metalla. 

24.  Hydrargyrum. 

25.  Molybdaenmn. 

26.  Stibium. 

27.  Zineum. 

28.  Vismuthnm. 
29.Cobaltum. 

80.  Stannum. 

81.  Plumbum* 

82.  Ferrum. 

83.  Cuprum. 

84.  Argentum. 
35,  Aurum. 


£e2 


III.  FOSSILIA* 

I.  Pbtrificata. 
S6.  Zodithus. 
87*  Omitholithuf. 
88.  Amphibiolidius* 
59.  Ichthyolidmi. 

40.  Entomolithui. 

41.  Helmititholithofl. 

42.  Phytolithufl. 
48.  Graptolithus. 

II.  C0NCRSTA4 

44.  Calculus. 

45.  Tartarus. 

46.  Aetites. 
47-  Pumex. 

48.  Stalactites. 

49.  Tophus. 

III.  Terrje. 

50.  Ochra. 

51.  Arena. 

52.  ArgilkL 
58.  Calx. 
54.  Humus. 


WALLERII 
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WALLERH  (/;  G.)  MnraRALoiM^,  A4>dtJI.  lOMfr/ivcs 


Quart  zum« 

5.  Si;iCIH9Al,L4. 

t.  T£RR^,. 

CrystMllus- 

HycJrargyrum. 
Arsenicufn. 

1.  Macrj;. 

3.  Apyrt. 

Cobalcitiiu  • 

Humus. 

•      MicR. 

An^Rkinkuh. 

Creta. 

Talcum. 

Wlsmuthum. 

Ollaris 

Zincum. 

5.    PiNOUKS. 

Com«u8. 

•         ■     ♦ 

Argilla. 

Amiantu^ 

4.  Mrtalla^t 

Marga. 

Asbestus* 

Ferrum. 
Cupnmi. 

S.   MlNCRALCS. 

4.  Saxa. 

Plumbum. 

SalinoD. 

Simplicia. 

Stannunn.       » 

Sulphurcae. 

Mixta. 

Argenuim. 

Melallfc^. 

Grisea. 
Petrosa. 

Aunim. 

4.  ArenacijS. 

IV.  CONCRETA 

Arena. 

Glarea. 

III.  MINEILE. 

1.    PORI. 

Metallic^. 

Ignei. 

Animales* 

1.  Salia. 

Vitriolum. 

Aquei. 

A  lumen. 

2.  Petbificata. 

11.  LAPTDtR. 

Nitnurt. 

Vegetabiiia. 

Muria. 

Corrallia: 

1.  Calcaril 

Alcalia. 

AnimaRa. 

CRlcaroua.  , 

Acida. 

Testacea. 

Manrior. 

Neutra. 

-   .'.,'/ 

Gyparum. 

AmmoniacHun. 

S.  FlOURATA.  . 

Spatum. 

Borax.    '    * 

LitFiomorpfii. 

'        *     "  . 

.../      ,' 

Litbogl^phf. 

2.  VlRTRESC^NTBB. 

2.   SutPpURA* 

Lithptomif  > 

FissiHs,  .   J 

BiteoMR. 

/  ■  *' ' 

Cos. 

Succkiutn. 

4.   GAtCVBl?*^ 

siiei. ''  ;  ^ 

Ambra. 

Vegctab^tn. 

?^)lxosilex.,; 

Sulphura. 

Anima&m. 

Kl.ix     ^.'  '...  ^ 

* 
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Holm.,  1772.  8vo. 


1.  Tti^IUE. 

1.    MAdltB. 
HltlDBS. 

Calcaress.  . 

Gypseae. 

Mangajicnses. 

2.  Tenacks. 
Argilla. 
Marga, 

3.  MlVERALES. 

4.  DuRiE. 

Glarea. 

Tripela.  - 

Carmcntnm. 

Arena. 

Ar.  rtietallica. 

Ar.  animalis. 


IT.  LAPIDES, 

1.  Calcarel 
Calcareus. 
Marnrior. 
Spalum. 

2.  Gypsum. 
Fluor  mineralifi. 

2.    VlTRESCENTES. 

S{iat.  scinti^laiis. 

Qnailziim. 

Gemma. 

Granatus. 

Silex. 

PetrotUex. 

Adiat^^    J 

Jaspis. 


5.   FUSIBILES* 

Zeolithus. 

Basaltes. 

Magnesia^ 

Schistus. 

iViargodes. 

Corheus. 

4.  Apyri. 
Mka. 
Takuou 
Steatites. 
Serpeiitinus. 
Ollaris. 
Asbtotus. 
Amiantus^ 

5.  Saxa. 
Mixta. 
Aggregata. 


III.  MINER/E. 

1.  Salt  A. 
Acida. 
Vitriolum. 
AIuQien. 
Nitrum. 
Muria. 
Natron. 
Ale.  ^nlatfle. 
Neutm. 
Ami»ania<Aim. 
Borax. 

2.  SdlHiura. 
BHumerti  ' 
SucciiKin).  ^ 
Ambm.     ^, 
Sulpbur. 


£e3 


3.  Scmimetalla. 

Mercurius. 

Arsenicum. 

Cobakuou 

Niccolum.  , 

Antimonium. 

AVismuthmn. 

Zincum. 

4.  Mbtalla. 
Ferrum. 
Cuprum. 
Plumbum. 
Staimum* 
Argcntym. 
Aurum. 
Platina. 

IV.  CONCRETA. 

1.  P^ORI. 

Ignei. 
Aquei. 

2.  Petrificata. 
VegetflbiiiiU 
CoralliA* 
Zooli. 
HstnuDiholithi. 

—  testaceorum* 
Entomolotbi. 
Amphibiolilhi. 
IchthyeHthl. 
Onuddolitlii. 
Zoolithi^    . 
Anthropolithi. 

5.  FiGUBATA. 

^  ^j^ithonaorphi., 
Lithoglyphi. 
LithotomJ. 

4.  Calculi. 

Vegctabilium. 

Ahimalhirn. 

CROKSTEDT 
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Clasiis  X. — Ap^a. 
Ont  1.  AmianUna.     Or<L  ft.  Asbestinftt 

Classis  XII.— ^Prfrflp. 
Ord.  1.  Quadrins.     Ord.  2.  Cotace«.      Ord.  S.  Schistosst 
Ord.  4.  SUiciae. 

Oassis  XIIL^-^ajBO. 
Ord.  1.  Calcares. .    Ord^  2.  Arebiria.     Or4.  5.  Porphyria, 
Ord.  4.  Granitae.     Ord*  ^j  Schis^ia.    Ord.  6.   Amandiiuu 
Ord.  7*  Steatitica.    Ord.  8.  Amiantina.     Ord..  S«  ]4icac«>^  . 
Ord.  10.  MetallTca. 

Classia  XlV.—Ckmcreta. 

Ord.  1.  Terrestria.     Ord.  2.  Aquea.     Qrd.  5.  Ignea.     Ord.  4. 

Metallica. 

Ckssis  XV.— 50^. 
Ord.   1.  Acidt.    Ord.  2.   Alcalina.     Ord.  5.  Acido-alcalina, 
Ord.  4.  Acido4errea.     Ord.  5.  AfcaHno-tarea.     Ord.  6.  Vi-» 
triola. 

Classis  Wh-^Inflammahilieu 
Ord.  1.  Acria.     Ord.  2.  Sulphurea.     Ord.  S.  Bitumix^     Ord.  4, 
Carbonaria.     Ord.  5.  Electrica. 

,  Qaasis  XVII.— P^nir. 
Ord.  1.  StriplhtiMA.     Ord.  2.  Aneaicales.     On£  S.   Fernib. 
•  Ord.  4.  Amandinaw*  .    .    -  * 

.    Classis  XVllh—Semi^mdalia.    .   '         *       -  ^ 
O^A^Jtretakdia.    Ord.  2.  Sulphurea.    Ord."  S.-Fh&cbu 
Ord.  4.  DtabiiL  ^  " 

.  Classis  XIX.— 3f<rfaflfl.  .     i    ,  - 
Old.  1.  Darar    Qfd.  2.  Flexilia.     Ord.  3.  Fixa. 
r    V    s  '  KIRWAN's 
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EIRWAN's 


MINERAL  SYSTEM  iw  1T94, 


L.tABIHY  SUBSTANCES. 
I.  CaJcareoM  Genu*. 


1 .  Native  Lime 

14.  Marlites 

2.  Carbonat  de  Chaux 

Argilliferous 

8.  Agaric  Mineral 

SiUciferous 

4,  Chalk 

Bituminous 

5.  Ganil 

15.  Pyritaceous  Limestone 

'6.  Testaceous  Tufa 

16.  Argentine 

7.  Limestone,  Compact 

17.  Sidero-calcitc 

Splintery  fracture 

18.  Ferri^calcite 

Conchoidal  fijactuce 

)9-  Dc^omtte 

Earthy  fracture 

20.  Elastic  Marble 

Slaty  fractiu^ 

21.  Gypsum 

Foliated  and  granular 

Farinaceous 

Sparry 

Compact 

Airagon-spar 

Fibrous  or  striated 

Striated  or  fibrous 

Foliated 

?,.S¥(ineft(M:ie 

%»c«ltr 

9.  Oviform 

32.  Fluor 

10.  Baryto-caleite 

Sandy 

11.  Muri-calcite 

Compact 

12.  AiWn^a4<fHe 

FoluttedorSpifl^ 

13.  Marl,  semi -indurated 

25.  PhosphonM'    ^  . 

Indurated 

€4.  Tungsten 

•              Siliciferous 

Grey 

•BiFOwn' 

." '-%;..: 

2.  BaiytU 
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Appzifr>i%. 


52.  Calecdony  " 
Common 
Camelian 

ZS,  Cat*s-Eye 

54.  t'lint 

55.  Hornstone 

36.  Schistose  Hornstone 
37*  Siliceous  Shistus 
38.  Basanite 
39-  Homslate 

40.  Jasper 

Common 
Striped 

41.  Egyptian  Pebble 

42.  Sinople 


43.  Porccllanite ' 

44.  Heliotropiuni 

45.  Woodstonc 

46.  Elastic  Quartz. 

47.  Felspar 

Common 
Moonstone  ' 
Continuous 

48.  Labradore  Stone 

49.  Petrillte 

50.  Argentine  Felspar 

5 1 .  Red  stone  of  Rawen  stein 

52.  Siliceous  Spar 

53.  Agates 


6.  Strontian  Genus. 
1.  Strontianite 

7*  Jargon  Genus, 
I,  Jargpn  or  Zircon. 

8.  iydneia  Genus. 

9*  Adamantine  Genus^ 
'    1.  Adamantine  Spar. 

ih  SALINi;  SUBSTANCES. 


I.  Add* 

3.  Nootral  Salts 
V  ;*  .X  jBpec^  U  Tartar  Vitriolate 
S.  Glauber's  Salt 
3.  Viti'iolic  Ammoniac 


4.  Epsom  Salt ' 

5.  Altiin' 

6.  Aluminous  Ores 

•    Stony - 
Earthy 

Ist  Family 
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l6t  Family,  Slaty 
2cl.  Coropct 
3d.  Ligoeous 

7.  Vitriol  of  Iroi^ 

8.  — ^    of  Copper 
9. of  Zinc 

IC.  Mixed   Iron,  Cop- 
per aiid  Zinc 

11.  Nitre 

12.  Nitrated  Soda 

15.  Nitrous  Ammoniac 
14?.  Nitrated  Lime 
15.  Nitrated  Magnesia 


16.  Muriated  Tartarin 

17.  Common  Salt 
Var.  1.  Lamellar 

2.  Fibrous  , , 
IS.  Sal  Ammoni^   , 
19.  Muriated  B^Tyten 
£0. Lime 

21.  ■     Magnesia 

22.  Argil 

23. Iron    ^  . 

24. Copper 

25. Manganese. 

26.  Tincal 


IIL  INFLAMMABLES. 


Genus  1.  Infhmmabie  Air 
2.  Biiutninous 
Species  1.  Naphtha. 

2.  Petrol 

3.  Mineral  Tar 
4. Pitch 

Var.  1.  Cohesive 

2.  Maltha 

3.  Asphalt 

5.  Mineral  Talloir 

Cahoutchou 

Genus  3.  Carbom^mu  Suifitan^ 
ces 
Spec.  1.  Native  Carbon 

2«  Bituminous   Car- 
'  Kon 

Fmm..  1,  Canncl  Coal 
'     Tar.  1.  Compact 
^.  Slaty 
.  I 


Fam.  2.  Impregnated 

with   A^phah 
and  Maltha 
Var.  1.  From  *'  hite* 
haven 
2.  —  Wigan 
?  3.  —  Sm  aose^ 

4,  —  Lcitrim. 

5.  —  Irvine 
Fam.  3.  Spurious  Coal 

Spec.  3.  AntracoKte 
4.  Plumbago 
Genus  4.  Vegeto-Carbtfkaiei 
Substmncei    . 
Spec.  1.  Carbonaned  -  Waod 
Var.  1.  Ligniforiri 

2,  Scily  01:  Farthy 
4^4 'Cotipact 
*  ,   / 

Spec.  2, 
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Var.  1.  Common  Af^-* 
laceous     Iron 
fttom 
Vat.  2.  Colnnoar     Iron 
Ore 
S.  AciiUMe 
4.Nodiikr 
5.  Ptsiform 
Fam.  S.  Lowiand  Argilkp- 
ceous  Iron  Ore 
Sidtrito 
Sideritic  Calx 
Var.  1*  Lowland  Ores 
Meadow 


Var.  t.Swampf 
jf.  Moraaay 
Spec.  8.  Mineralized  by  Carboi^ 
Pkunbi^nmis 
4u  Blue  Martial  Earth 

5.  Blue  Irmi-Oie  of  Vora» 

6.  Green  Martial  EarUi 

7.  MineraKjed  by  Solpfeir 

8.  Mineralised  by  Arwemc 
^.  Mineralised  by  the  Ar- 
senical Adda 

10*  Sparry  Iroa-Ore 

11.  Eniofy 

IS.  Tnngitenit  IrsiwOre 


6.  TinandUiOrei. 
Spec  1.  Ni^te  Tin  Fam.  S.  Fft>rodi,  or  Wood 

2.  Mineralized  by  Oxygen  Tin  Ore 

Fam.  1.  Common  Tin  stone  8.  Tin  ^rritee 


7.  Lead  tmd  Us  Ores, 


Spec  1.  Native  Lead 

2.  Mineralized  by  Oxygen 

and  Fixed  Air 
Fam.  1.  White  Lead  Ore 

2.  £arthy.    Yellowish, 

Greenish^  &c.  Lead 

Ore 
8,  EcrtUy  red  Lead  Ore 

3.  Phosphorate^  Lead  Ore 

4.  Arsenicated  Lead  Ore 

5.  Arscnico-Phosphonaed 


Spec  6.  Vitriokied 

7.  Yellow    Molybdenate^ 

Lead  Ore 

8.  Red  Lead^Spar 

9.  Mineralized  by  Suj^ihur 
Fam.  L  CoD^mon  GaleK^ 

2.  Compact 
8.  Blue  Lead  Ore 
4.  Black  Lead  Ore 
Brown  Lead  Ore  ef  Wer^ 
n^      . 


^$.4f€^mj 
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$•  iSercury  tmd  its  Ores. 


2.  Natural  Amalgiunna 

3.  Mineralized  by  Oxygen 
.    Fam.  I.  Coa^tatA 

2-Shty 

4.  Corneous  Mercurial  Ore 


5.  Mineralized  by  Solpliur 
Fam.  a.  Nutive  .Stfiiops 
$.  Native  Cinnabar 
BazkRed 
Bright  Red 
3.  Grtyif  h  Black 


Q.  Zhc  and  Us  Ora. 
Spec.  1.  CftlaQune  Spec.  S.  Blende 

Fam.  2.  Ltfof^  Fanu  1.  Yellow 

2.  Compact  2.  Browvi* 

$.  StnM4  &  Black 

10.  ApHwmy  and  Us  Ores. 


Spec.  1.  Native 

2.  Sulphurated 
Fan^  I,  Coiupact 

2.  Foliated 

3.  Striated 

•  .*        • 

Spec.  5.  Sulphurated  an4  Ai^^ 
nicated  Plumose  . 

4.  Red  Antii^nial  Qi^  .  • 

5.  Muriated 

Antimonial  Ochre 
Supposed  Phosphorat-i 
ed  Antimony 

11. 

Arsenic  and  Us  Ores. 

Spec.  1.  Native  Arsenic 

'  2.  Do.  Alloyed  with  Iron 
3.  Do.   with   Sulphurated 
Iron 

*  '                                        .... 

Spec.  4.  Mineralised  by  Oxygen 
Loose 
Indurated 
5.  Mineralized  b^  Sulphur 
Fam.  1.  Orpiment 
2.  Realgar 

12.  . 

Bismulh  and  hs  Ores.                 -  ^     .   ^ 

Spec  !•  Native  Bismuth 

•S'.BI^iniU)  Ochre 

Earthy 

Ciyatallised 
Vol.  II. 

Ff 

3.  Mineralized  by  Sulphur 
15.  CcbaU 
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15.  CobaH  and  iU  Ores. 

Spec.  I.  Dull  grey  Cobalt  Ore  Fsm.  3.  Yellow 

S.  Bright  white  Cobalt  Ore  Spec.  4.  Red  Cobalt  Ore 

3.  Mineralized  by  Oxygta  Fasi*  I.  Cobaltic  Gen^iiiui? 

Fam.  1 .  Qlack  Cobalt  Ore  tions 

Loose  9^.  Cohaltic  Incrus* 

Indurated  tations 

2.  Brown  Green  and  Violet  Cobalt-Ore^ 

14.   Nkkd  and  iti  Ores 
Spec.  1.  Native  Nickel  aBqyed     Spec  S.  Arsenicated  Nickel    < 
by  Iron  4.  Sulphurated  Nickd 

2.  Nickel  Ochre,  and  Vi- 
trioly  Loose 
Indurated   , 

15.  Manganei^  and  its  Ores, 
Spec.  1.  Native  Spec  5.  Minerdieed  by  Oxygen 

2.  Mineralized  by  Oxygen  and  fixed  air 

Fam.  1.  Grey  Fam.  \.  White 

2.  Black  ^Red  * 

Eartl^  4.  Vitriolated  Manganese 

Ii\durated 

16.  Uramie  and  its  Ores 

Spec.  1.  Mineralized  by  Acids        Spec  2.  Sulphurated 
Fam.  1.  Uraiiitic  Ochre    - 
2.  Micaceous 

17.  Tungstenite  and  its  Ores. 
Spec  1.  Tungsten  Spec  2.  WoUram  * 

Fam.  1.  White  or  Grey 
2.  Brown 

18.  Mo(yW«t£ff.  ' 

Molybdena 

19.  S^kanite. 

20.  Menachaniie. 

21.  TitaniU. 

(lalcareo  Silic^U8*0rt. 
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MOHS' 
MWERAL  SYSTEM  in  J80i. 


CLASS  I— EARTHY  MINERALS. 


1.  Diamond  femily 

15.  Clay-ftlate  family 

2.  Zircon  family 

16.  Mica  family 

3.  Chrysobcryl' family 

17.  Trap  family 

4.  Augite  family 

18.  Litliomarge  family 

5.  Garnet  family 

19'  Bole  family 

6.  Spinel  family 

20.  TaIc£uDiIy 

7.  Hardstone  (harUtein] 

1  fa-    dl.  Actynolite  &mily 

mily 

&2,  Limestone  family 

8.  Schorl  familf 

23.  Brown-spar  family 

9.  Quart2  family 

S4.  Marl  familjr 

10.  Opal  family 

25.  Apatite  family 

11.  Obsidian 

26.  Fluor  family 

12.  Zeob'te 

27.  Gypsum  £unily 

IS.  Felspar  family 

28.  Baryte  family 

I4.  Clay  family 

29.  Saltstone  &mily 

CLASS  II.- 

-SALINE  MINERALS. 

SO.  Family  of  carbonate 

32.  Family  of  muriats 

${.  Family  of  nitrats 

S3.  Family  of  sulphate 

CLASS  III.— INFLAMMABLE  MINERAL 

34.  Sulphur  family 

86.  Coal  family 

35.  Amber  fiunily 

S7.  Graphite  family 

Ff2    . 

CLASS 
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CLASS  IV.— METALUC  MINERALS. 


98.  Family,  Native  Gold  4/9.  FtiAi^^ 

39*  Family,  Mercurial-ores  50.  Family, 

40.  Family,  Native  Silver  51.  family, 

41.  Family,  Silver-ores  52.  Family, 

42.  Family,  Native  Copper  63*^  Family, 

43.  Family  of  Copper-pyrites  54.  Family, 

44.  Family,  Malachite  55.  Family, 

45.  Family,  Copper  Emerald  56.  Family, 

46.  Family,  Native  Iron  57*  Family, 

47.  Family,  Iron-pyrites  58.  Family, 

48.  Family^  Ironstone  59*  Family, 


Iron  Earth 
Manganese 
Manakan 
Lead-ore 
Tinstone 
Speiss  CobaH 
Cobaltrochre 
Earthy  Cobalt-ore« 
Native  Arsenic 
Antimony-ores   ^ 
Uranium  Ore$ 


262.  Needle-ore 


Appendix. 

.  263.  Chrome-ochre 


BEONCU 
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BHONGNlARra 
MINERAL  SYSTEM  in  1807. 


Claste  I.' — Les  OxighUs  turn  MdaUUpia. 
L'oug^ne  combing  avec  des  bases  non  metalliques. 
Ord,  1. — ^LeiB  Oxig^n^  mm  Acifl^« 
L'oxig^9  formant  avec  ces  bases  des  corps  noft  acidei* 
6ener€8>  Air,  £au. 

Ord«  £.— -Les  Oxigfn^  non  addea. 
L'oxyg^ne  formant  avec  ces  bases  des  corps  acides. 
Addes  Sulphurique,  Muriatique,  Carbonique  et  Boradque. 

Classe  II.— Xef  Sets  non  Metalliques. 
Une  base  non  metallique  combin^e  avec  tin  adde. 

Ord.  1. — Les  Sels  Alcalins. 
Une  base  alcaline  avec  un.adde. 

Ord.  5.— Les  Sels  Terreux. 
Une  base  terteuse  avec  un  acide. 

Ord.  S. — Les  Sels  Terreux; 
Une  base  terreuse  combing  avec  un  adde. 

Classe  III. — Les  Pietres* 

Les  terres  combines  entr'eUes>  et  quelquefois  avec  des  princlped 
accessoires  alcalins,  acides  ou  metalliques. 
Ord.  1.^— Les  Pierres  dures. 

Seches  et  apres  au  toucher^  une  duret^  assez  considerable  pour 
rayer  le  vcrre  a  vitre  Wane. 

FfB  Ord. 
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Ord.  S.*— Les  Pierres  Onctueuses. 

Ne  nyant  point  le  verre,  le  plus  tendre,  douces,  et  mtoie  one- 
tueuses  au  toucher. 

Ord.  5. — Les  Pierres  Argilloides, 

Aspect  argilleux^  odeur  argilleuse,  souvent  doiices  au  toucher. 

Classe  IV. — Les  Combustibles. 

Mineraux  qui  peuvent  se  combiner  immediatement  avec  I'oxi- 
gtoe« 

OnL  1.     Les  Combustibles  Compostet 
'  Donnant  de  la  fmn^  huileuse  eh  bndant 

Ord.  S. — Les  Combustibles  l^mples. 
Ne  donnant  point  de  fum6e  huileuse  dans  leur  combustion. 

Classe  V. — Les  Mektux. 

Mineraux  ayant  pour  base  une  substance  metallique. 

Ord  1. — Les  Metaux  Fragiles. 

N'etant  suscepdbles  de  s.'al9Q^r  ni  sous  le  marten  ni  sous  le  Iii« 
minoir.  ^ 

^Ord.  2. — ^Les  Metaux  Ductiies. 
Suflceptibles  de  s'^tendre  sous  le  laminoir  ou  sous  le  martean. 


iLAASTEN's 
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TABULAR  VIEWS  &W  HllKltRAL  SYSTEMS,         4^5 
*  KARSTEN'g 

MINERAL  SYSTEM  in  1808. 


I.  Class.  Earthy  Minendi. 

1.  Orderji  Zirconia. 
ft.  —  Yttria. 

5.  —  Glucino. 

4.  Silica. 

a.  Silica  and  glucina. 

h.  Silica,  with  a  very  slight  intennixture  of  otiier  sub« 
stances. 

c.  Silica  with  water. 

d.  Silica  with  water  and  alumina. 

e.  Silica,  alumina,  and  lime,  or  an  alkalis 
/.  Silica  and  magnesia. 

g.  Silica  and  lime. 
A.  Silica,  lime,  alumina,  and  gypsum, 
•5.  Order,  Alumina* 

6.  — — -     Magnesia. 

7.  -^—     Lime. 

a.  Lime  with  carhonic  acid. 
K  Lime  with  phosphoric  acid. 

c.  — >  fluoric  acid. 

d*  — sulphuric  acid, 

e. boracic  acid. 

8.  Order,  Strontian. 
0.  . Barytes. 

Ff4  il^ 
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IL  Class.  Saline  Mmarali, 

1.  Order,  Carbonates. 

«.  Bemies. 

S.  —     Nitrates. 

4.  Muriates. 

5.  —    Sulphates. 

III.  Class.  Infammabk  Mimtrcit^ 


IV.  CIms.  MetaUic  MmeraU. 


1. 

Order,  Platina 

s. 

Gold 

3. 



Ifercury 

4. 

Silver 

5. 

Copper 

6. 

Iron 

7. 

Lead 

8. 

Molybdena 

9. 



Tin 

10. 

Zinc 

11. 

Bismuth 

12. 

Tellurium 

IS.  Order,  Antimony 


14. 

15. 

16. 

17. 

18. 

19.. 

20. 

21.  . 

22.  . 
28.  . 
24.  . 


Manganese 

Nickel 

Cobah 

Arsenic 

Uraninm 

Titanium 

Scheel 

Chrome 

Tantalum 

Cerereum 

Columbittiff 


THOMSON'! 
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THOMSON'g 

MINERAL  SYSTEM  in  ifrlO. 


Class  I.— STONES* 

OrcUr  1;— £ar%  SUmeM. 

Jte»iJK0f«-*— Diamond,  Zircon,  Chrysolite,  Garnet,  RuSy,  To{mm(» 
Schorl,  Quartz,  IKtchstone,  Zeolite,  Felspar,  Qajslate,  \^ 
i».  Trap,  Lithomarge,  Soapstone,  Talc,  ActjrnoUte,  and  Goh 
dolinite. 

Order  2.^Saline  SUmes. 

i.  Genoe,  Calcareous  Salts. 

1.  Family  of  Carbonates  4.  FamOy  of  Sulphates 

2.  Family  of  Phosphates  5.  Family  of  Boratea 
5.  Family  of  Fluates 

iL  Genus,  Barytic  Salts. 


Carbonate 

Sulphate 

iii.  Genus,  Strontian  Salts* 

Carbonate 

'                 Sulphate 

iv.  Genus,  Magnesian  Salts. 

Sulphate 

Borate 

Carbonate 

V.  Genus,  Aluminous  Salts. 

Clam  II.— SALTS. 

Genus  L  Potash 

Genus  iii.  Ammonia 

ii.  Soda 

CtAM  III— COMBUSTIBLES. 

Genua  i.  Sulphur  Genus  iii  Bitumen 

ii.  Besin  iv.  Graphite 

CLASS 
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Class  IV 

Order  i.  Gold 

1.  Alloys 
Order  ii.  Platinum 

1.  Alloys 
Order  iii.  Iridium 

1.  Alloys 
Order  iv.  SiU>& 

1.  Alloys.  2.  Sulphu- 
rets.     3.  Oxides. 
4.  Salts 
Order  v.  Mercury 

1.  Allojrs.  2.  Sulphu- 
rets.     3.  Salts 
Order  Vi.  Copper 

1.  Alloys.  2  Solphu. 
rets.     3.  Oxides. 
4.  Salts 
Order  vii.  Iron 

1.  Alloys.     «.  Sul- 
phurets.    3.  Ox- 
ides.    4.  Salts 
Order  viiL  Nickel 

1.  Alloys.  4.  Oxides 
Order  ix.  Tin 

1.  Sulphurets.    2. 
Oxides 
Order  X.  Lead 

I.  Sulphurets.  f .  Ox- 
ides.    3.  Salts 
Order  xi.  Zinc 

1.  Sill  phurets.  2.  Ox- 
ides.    3.  Salts 


,— ORES. 

Order  xii.  Bismuth 

1.  Alloys.   S.  Sulphu* 
rets.     3.  Oxides 
OrdcrxiiL  Itnthnony 

1.  Alloys    2.  Syl- 
phurets.  3.  Oxides 
4.  Salts 
Order  xiv.  Arsenic 

1.  Alloys.    2.  Sol- 
phurets.    3.  Ox« 
ides.     4.  Salts. 
Order  XV.  Cobalt 

1.  Alloys.  2.  Oxides. 
3.  Salts 
Order  xvL  Manganese 

1.  Oxides.    2.  Salts 
Order  XTii.  Chromium 

1.  Alloys.  2.  Ox- 
ides.   3.  Salts 
Order  xviii.  Uranium 
1.  Oxides 
Order  «ix.  Molybdenum 
1.  Sulphurets 
Order  xx.  Tun^tien 

1.  SaKs 
Order  xxi.  Titanium 

1.  Oxides  / 
Order  xxii.  Columbium     * 

1.  Oxides 
Order  xxiii.  Cerium 

1.  Oxides.      ^ 

MtTRRAV's 
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t ABULAR  VIEWS  CT  MIKCRAL  SYSTEMS.    *    46^ 
.  MURRAY'S 

,  Mineral  system  in  1812. 


I.  Saline  Minerals. 
i.  Kative  Salts^  with  a  base  of    S.  Native  Salts,  with  a  base  of 

Ammonia.  ^  Soda. 

i.  Native  Salts,  with  a  base  of 

Potash* 

XL  Earthy  Minerals. 
J.  Barytic  Fossils.  6.  Glucine  Fossils. 

%.  Strontilic  Fossils.  7.  Siliceous  Fossils. 

3.  Calcareous  Fossils.  &  Zircon  Fossils. 

4.  Magnesian  fossils.  9.  Oadolinite^ 

5.  Argillaceous  Fossils. 

III.  Metallic  Minerals. 


1.  Native  Gold. 

13   Ores  of  Arsenic. 

2.  Native  Platiaa. 

14.  Ores  of  Bismuth. 

8.  Or^  of  Silver.  . 

15.  Ores  of  Antimony. 

4.  Ores  of  Quicksilver^ 

16.  Ores  of  TelUiriunk 

5.  Ores  of  Copper. 

17ir  Ores  of  Chrome. 

6.  Orea  of  Iron. . 

IS.  Ores  of  Molybdena. 

7.  Ores  .of  Lead. 

19.  Ores  of  Tungsten. 

8.  Ores  of  Tin. 

ao.  Ores  of  Titanium. 

9.  Ores  of  Zinc. 

itl.  Ores  of  Uranium. 

Ifi.  OrcaofNickeL 

82.  Ores  of  Tantallmi, 

11.  Ores  of  Cobalt 

23.  Ores  of  Cerium. 

12.  Ores  of  Manganese. 

IV.  InflaimnabU 
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IV.  Imflammabk  Mmtrab. 

1«  Native  Sulphur. 
52.  Carbonaceous  Minerals. 

3.  Inflammable  Minerals,  in  which  Hydrogen  pre- 
iominates. 


HAUSMANITs 
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HAUSMANN's 
MINERAL  SYSTEM*  in  1813. 


Class  I.— COMBUSTIBLES. 

I.  Order.    Inplammabilis. 

Noii*Metallic  Combufdbles^ 

1.  Sub-Order, — Simpk, — Ex.  Diamond,  && 
S.  Sub-Order, — CompeuntL 
Combinationa  of  two  or  more  ]ion-M«t||Biic  Combustible^ 
—Ex.  Grapkii€,efc 

ft*  Order.    Metals. 

NadTe  Metals  and  A9oy«— Ex.  Naihe  Siher  and  Aniim 
wnmal  Siker* 

S.  Order.    Ores. 

Combtnatioiis  of  Metals  and  Sulphur.«-Ex.  Copper-Pjf^ 
ritet. 


Class  IL 
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Class  II.— INCOMBUSTIBLESk 

Oxidised  Minerals,  and  Combinations  of  these. 

1.  Order.    Oximbs. 

1.  Sub-Ord^.      MetalUc  Oxides.     Oxidised  Metals^ 

either  simple,  or  in  combination  with  each  other, 
and  sometiflEies  also  combined  with  earths  or  witl^ 
water. — Ex.  Magnetic  Iranslone,  and  Bronm  Inm' 
stone. 

2.  Sub-Order.     Em0i9,  Tarkmsly  combined  with  each 

other,  and  with  metallic  oxides  and  water. 
1.  Series^    Simple,  Quartz. 

Indeterminate  combinations  of  earths  with^ 
each  other,  or  with  other  matters. 
J.  Series.     Compound,  Opo/. 

Determinate    combinations  of   earths  with 
each  other,  or  with  other  substances. 

2.  Order.     Oxydoidb. 

Combinations  of  combustible  bodies  with  oxygen,  which 
possests  neither  the  properties  of  bases  nor  of  acids. 
—Ejl.  Water. 

5.  Order.    Acips. 

4.  Order.    Salts. 

Combinations  of  Bases  with  Adds. 
1.  Sub-Order.     Earthy. 
With  Earthy  Bases, 

1.  Series.     Aluminous  Salts. 

S. Magnesian  Salts. 

2.  Sub- 
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2.  StOHOtdttr.  AtkaUne. 
With  Alkaline  Verses, 

1.  Series.  Salts  of  Soda. 

2.     ^  Salts  of  Potash. 

8.    ■  Saks  of  Ammonia. 

4.     Salts  of  Liime. 

5>    Salts  of  Suxntiaa. 

6.  —  Salts  of  Barytes* 

i.  Sub-Order.  Metallic. 
With  Metallic  Oxide  Bases^ 

I.  Series.  '  Salts  of  Silver. 

2. Salts  of  Mercury. 

5.    Salts  of  Copper. 

4,     Salts  of  Iron. 

5.    Salts  of  Manganese^ 

.  6.     '  ■  Salts  of  Lead. 

7.     Salts  of  Zinc. 

8.    Salts  of  Cobalt. 

g.    — ^  Salts  of  Nickel. 


AIKIN's 
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:.  ••  5- .      •  •  -  . .  r-.i  :  *"^  t— JI  at-C 

.:■        •  ■.  ,.-■-.,..,    V  .■_,:  f   .5 

,    AIKlN'* 

mineral' SYSTEM  wj^ff  * 

,         '  •..*#'  ••■>»;'(*•   '  ""fill  '.')  .v./  •^}i'\ 

1.  Combustible  with  flame.     Mineral  Oil. 

2.  Combustible  widiout  Aame.'     Craphite. 

Class  n.«-*JVd^  Metofr^  dnd  MttaBiJirous  MinerdU. 

Order  I. — ^Volatilisable,  wholly  or  in  part,  by  the  blowpipe  ob 
charooal,  rrttDa  v«pOhr,  wbiblf  cofttlaises  in  a 
iralvemlent  hnA  on  A  pi4ee  t>f  dAiATbaFh^  over 
ft  '     -'^  '-•  -        •  '  ••**  '•* 

1,  Entirely,  or  almost  entirely  Tolatilisable. 
Lustre  metallic.  Native  Arsenic.*"' 
Lustre  'ncai«iiteti^ic^    CinnafaMV 

Z.  Partly  volatilisable ;  the  residue  a£fbrdln|g  metallic 
'    '  "  gfkihs  with  bCrax,  on  charcoal.*     '  ' 

Lustre  metallic.     *SiIver-white  Cobalt-ore. 
Lustre  non-metallic.     Red  Silver->onL    ^ 

9.  Partly  volatilisable ;  th6Ji«sid«^notaBi|pble  to  the 
^  '  '^motiUictole^    ... '       -   ..    /    .^  t^ojY  .4> 

Lustre  metallic    Cofflxnwi  fron^p^'tes. 
-Iifdattis-  noiWfttelitec.-'    Ited  CdhQiWcld^ 
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(Mm  IL— :Rxed;  not  vokuiltsable  except  at  a  white  beat 

}•  Aaaome  or  preserve  the  metallic  form,  after  roastiog 
on  charcoal  while  any  thing  is  dissipated^  and 
■ubaeqtient  fomon  with  hona;^ 

Lustre  metallic.     Native  Copper. 
JLpitre  iion-n^etallac.     Malachite. 

S.  Not  rcdudhle  to  the  metaHie  atate  hefbre  the  blow^ 
pipe  on  duurooal,  eitber  wiUi  or  without  borax. 

Magnetic  after  roasting.     Common  Pyritoa. 
Nat  magnetic  after  roasdng.    Blende. 

Class  III.— Earthy  MtneriOi. 

firdar  h^-^^ScAMt  with  effervescence,  either  wholly,  or  in  con- 
siderable proportion,  in  cold  and  modeimtely  dilute 
mj^iatic  acid ;  yield  to  the  knife. 

1.  EflSsrvesce  vigoomsly.    Miurl. 

2,  Effervasce  very  feebly  in  cold,  but  more  vigorously 

in  warm,  murialic  add.    Carbonate  oi  Magnesia. 

Order  11.  Fusibk  before  He  blawpipe. 

1.  Hardness  equal  or  superior  to  that  of  quartz.  Gar- 
net. 

fi.  Hardness  8upe;Hor  to  that  of  common  win.dow-glass ; 
generally  yield  in  some  degree  to  the  knife.  Fal« 
spar. 

d.  Yield  to  the  knife ;  and  sometimes  feebly  scratch 
ginu    Trtmditeu 

4.  Yieki  easily  to  the  knife,  and  sonetimes  to  thf 
^    nail    Heavy-spar* 

jL  Very  soft;  yi^d  to  tbanai).    Qfjpmm* 

V4u  n,  Q  g  Onfer  Xth 
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Order  III — Injksihle  before  the  bimpipe. 

1.  Hardness  equid  er  saperiof  to  that  of  quartz.  Flint. 

2.  Sccatch  glass ;  sometimes  yield  to  the  knife.     Oj:^ 
8.  Yield  to  ^he  knife.     Serpentine.* 

4.  Yield  to  die  najl.     Mountain-cork. 

Class  [V_^aZiiM.ihfiiifra&. 

SduUe  in  Water;  Sapid. 

Order  I.— Afford  a  precipitate  with  carbonated  alkali.     Blue 
Vitriol. 

Pfdfr  11. — Do  not  afford  a  precipitate  with  carbonated  al<* 
^ali.     Natron. 


l*AUY1| 
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HAUY^ 


SYSTEM  IN  181S. 


PREMJERE  CLASSE. 
SUBSTANCES  ACIDIFERES. 

PREMIERE  ORDRE. 
Substances  acidifhres  litres. 

I.  I.  Acide  sulfurique  2.  II.  Acide  boracique 

SECOND  ORDRE. 
Substances  acidifhres  terreusep 

t  A  BilSE  Si  II  PUB. 

I.  Genre. — Chaux. 


?.  1.  Chaux  carbonate 

i.  Chaux  cMxh,JerriJire 
ii.  Chaux  carb,  mat^" 

nisifh'e  rote 
iiL  Chaux  carb.  Jerrth 

manganisifsre 
iv.  Chaux  carb.  quarzi* 

fire 
V*  Chaux  carb.  nuigtU" 

tifire 
▼i.  Chaux  carb.  nacrie 
vii.  Chaux  cnxh,  fiiiie 
viiL  Chaux  carb.  bitumi-* 
fiifhre 


5.  3.  Chaux  phosphat6e 

Chaux    phogphaUic 
quarufere 

6.  4.  Chaux  fluat^ 

Chaux  fl.  aluminifere 

7.  5.  Chaux  sulfate 

Chaux  sul.  caicarifhre 

8.  6.  Chaux  anhydro-sulfat^e 

L  Chaux  ao.<«uL  murio' 

tifire 
u.  Chaux  an.-8ul.  quarzi* 

fire 
iiL  Chaox  an,-sul.  ^pigine 
,  9.  7.  Chaux  nitrate 
10.  8.  Chaux  argeniatfe 

IL  Genrcv 
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11.  Genre.— BaryU. 
|1.  If  Barytcsulfatfe         '  Jt.  3.  Hftiytc  carbqnati* 

Barytt  »aKi|te^J»/^   .  ,.  ^. 

|II,  Genre. — StrotUia^ 
J3. 1.  Strontiane  sulfatee  14.  2.  StronUine  ^utonat^ 

StroDtiane  sul  calcari- 

IV.  Genre. — Magnetic 
15.  1.  Magn^sic  8^Jpba^  l6.  2.  Magn^sie  boratee 

\.  Magncsie  sul  ferrifPre  Magn£sie  bpr.  calcan^ 

ii.  Magnfeie  «il.  ccihaliU  fir^ 

fire  17.  S.'M^gnesie  carbonatec 

Jkiagn^ie  carb.  tiUcifer^ 

f  f   A  BASK  1>0U3f  S« 

V«  Genre.-<-CAii«x  el  Silicg. 
18.  pbaux  borat^e  siliceuse. 

VI.  Genre. — Siiice  et  Alumint, 
I  g.  Silicc  flnat^e  ^umipeuie  ou  Topaze^ 

TROISIEME  ORDRE. 
S^b^ta)^C€s  acidifhres  alkalin^^. 

.  I.  Gtjinre. — Potatie,  u 

2Q*  IgoUsse  nitrate  .    ;> 

II.  Genre— 5owfe.  ,  ^ 

ei.  1.  Sonde  sulfiit*^'  '  25.  3.  Souae  boratei 

22.  2.  Sonde  mitfiitlfe  i4.  4.  Sou&^c^Hxrtifi^^    ^' 

'    *  •     ■•        •-..,-»..'..  .,..,:      ^f. 

•     lU.  Henfe^^^Amnumiaque*  ^      '^    ^^ 

25.  1.  Ammomttpw^liBft^        26.  2.  Amnioirfiiqaeiiiuittjt^ 

'     •:  ,  .       ;  .  •      '-r     • 

v.y^     ......      QUATRIEME  QRPRE.     ^       .a     i   3,^ 

Genre  nnique.— %ilMMUM. 
^/l.  Alpine  8Ql&t6e  alkaline    tS.^.  Alumine  49«^e  iJkaEiMr 

^  SECONDE 

Digitized  by  CjOOQIC 


•Tabular  views' dt"  &hN:akAL  systems,      ^§ 


*:  SlBCONDE 

SUBSTANCES 
So.    1.  Quarz 

ii.  Qaarz^a^athe 
ill.  Qaarz-r^sinite 

T.  Quarz-/»£u^omor« 
,pkique 
Si,  2.    Zircon 
S2.  3.    Corindon 

1.  Corih(lon-%^/i/t 
ir.  Corindon-hannophane 
iii.  Corindon-^nmirffftVe 
53«    4.  Cymophan^ 
34.    5.  Spinelle 
^5.    6,  £roerau(i(e 
36.    7.  Euclase 
37;    8.  Grenat 

Grentttferxiftrt 
SS.    9*  Amphig^ne 
89.  10.  Idocras6 

40.  11.  MeYonite 

41.  12.  Feld-simth  ' 

L  Feld-spath  tenak^ 
ii.  feld^^ippath^compo^^ 
4?.  l%.J^^ym|e    . 

43.  14.  Triphane 

44.  15.  Axinite  ; 
4i£l£^  Toeupdne 

'  Tourmaline  apyrt 
46.  17.  Amphibole  ' 
47. 18.  Pyrdifiluft: 


j-r;  I'ifci;  '^/.jr, . 


^«S 


CLASSS^:    '  ^-'  .^  .   ff 
TERREtrSSk 
4ft-  Jft.  Ycnite 
49.  20.  S^a^rotiie 
50.21.  Epidote      , 

Epidote  fniinganesifird 

51.  22.  Hypersth4ne 

52.  2Si  Wemerite 

53.  24.  Parantliine- 
5^.25.  Diallage 
55.' 26.  Gadolinite/ 

56.  27.  Lazulite 

57.  28.  M^sotype 

Mesotype  altirie 

58.  29.  Stilbite 
5^.  3O.*JUttmonit0 
60.  iU  Pf^lmite 
Gii  32.r  Chab^ie 
62.  SS.  Analcime 

.  -Analcime  cubo-cclai 

6S.  S4.V6pIieime 
64:^5.  H^otome 
65,  gS.  Peridot 

^    ,  y       P^dot  dicomposi 

66.37.    IfiffI     >  ,n'     i     .v 

67.  38.  piixitf  ,  M     k:    .  : 

68.  39.  Disth^ne 
69«  4#.  Ifit>yre 

7^.41.  Asb^    .  ':/    :  ./ 
71.  42.  Talc 

^itdcp^eudomorpkiqiii 
7li43.\foclei  '^^^^ 

.   Mmoisipp«E 


^J^:    .v-ii 
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47*  APPENDIX* 

TROISrEME  CLASSE. 
SUBSTANCES.  COMBUSTIBLtm     '' 

PREMIERE  OH)R£. 
';  Substances  cambustibks  smfdcs.. 

75,  1.  Soufra  75.  St  Anthrrndtt 
74.  £.  Diamant 

SECOND  ORDSE. 
Substances  combustibles  candies, 

76.  I.  Graphite  79-  4.  Jajet 
77*  S.  fiitume  ML  5.  Succin 
78.  3.  HouiUe                               81. 6«  Mdfite 

QtTATRIEME  CLASS£. 

SUBSTANCES  METAIUQUES. 

PREMIERE  ORDRE. 

Non  oaydables  mmidiaiement,  si  ce  riest  h  un  fa§^ 

trhs  violent,  et  rSductibles  i$nm6diatement. 

t  QenH.—Platine. 
82.  Platine  naitifferri/ire 

IL  G^BTC — Or.  ...  i 

85.  Or  nattf 


1 1 


ni.  Genre. — Jfrgent. 

84. 1.  Argent  natif  87.  4^  Argehf  iufttimom6  aoK 

85. 2.  Ai^nt  antimoniol  ^      .         ^ur6 

Argeot  antimonial  Argepit  anti^p^niii  sii^ , 

femHWiemfire  ^    furtnotr    )         ,  .^i 

t&  ?•  Axseitt  woiiv^xi  88^  5#  Argent  par{xmat6 

89'  6.  Aigent  miipai^ 

\  SECOOTT 
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Tabular  Views;of  A|iNERAL  sirsTERtS.      ^7i 
SECaSD  DRDEJS; 

Oxi/dahk^  €t  riductibles  imm^diqUmnt. 

Genije;  Unique. — MercHre, 
&0. 1,  Merciire  natif  92,  3.  MercUre  stiuui-6 

&].d.  Mercure-argeotiH  Meroore  siilfur^  MM 

*■  niinifh'e  .    ► 

gs.  4.  Mcrcure  muria^ 

TROISiEME  ORDR£. 
Oaydabkfy  mats  non  rSductibles  immidiatement. 

SKN8IDLE1IENT  DUCTILES: 

I.  Genre.— PfomA. 
^.  1.  Plomb  nAi\l  volqenique         99.  6.  Plomb  caifbcjlnal^ 
&5.  2.  Plomb  sulfur^  1.  Plomb  carbonate  iioi> 

i.  Plomb  siilfur^  anlinuy*  ii;  Plomb  carbonate  cu^ 

nifire'  pnfirt 

ii.  Plomb  9ttHur4  anthno-     lOO.  7i  Ploifib  pbosphat^ 

kio-arseni/ere  *  i.  Plomb  phosphate  ar-S 

jlfi.  ?,  PJomb  oxyde  rou^e  ienifire 

97.  4.  Plomb  arsenic  ii.  Plomb  «uirur^  ipighki 

9^*  5.  Plonib  chi'omat^  ioi.  8.  Plomb  moljbdat^ 

10^  9.  Plomb  sul&t^ 

II.  Geiii^e.— McW. 
toS.  1.  Nickel  naiif  103.  3.  Nickel  oxyd^ 

104.  2.  Nickel  arsenical 

Nickel    arsenical    ar^* 
gentifh-e 

III.  Gehrfe— CttMJir. 
loe.    i.  Cuiirre  nadr  108.    3.  Cuivre  grjs 

i07.    2.  Cuivi^  pyriteux  i.  Cnivre  gris  drsenijiri 

'Cuivre  pyritetfcc  hi^  lu  Cmvrt  ffh  afUimon^ 

patiqUe     ''  fire 

iii.  Cuivregrispii/i/i^rf 
''  Gg4  109. 4.  eurtre? 
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49» 

.-.  vl5*«l 

i^mXof^  •    V    -  '.Z  ri!*i5 

109. 

4.  Cuirre  sulfur^ 

lU.,  8.  Coivre  caitNnaK  vere 

CiiiTre  siilfur§  J^po- 

1 1 4y    ^  jCuivre  araeniat^ 

110. 

5.  dulvrc  oxyduK 

-  i.  CmvrearMmaf^ii^il^r/ 
iL  Cuivre  arBeoiat^J^mr- 

Coivre  ozydul^  or- 

■.  >*   .T'" 

jfrnfrf 

115.  10.  Crrivre  dioptaae 

111. 

6.  Cuivre  murimt^ 

116.  11.  Cuivre  p^osphatt 

lis. 

7.  Coivre  carbonate  bleu 

117.lS.CiiiTiesirifiiit6 

Cuivre  carbonate  vert 

\ 

ifig^m 

•  •     .       .i 

IV.  Genre.— Fff. 

118. 

1.  Fer  natif 

122.    5.  Fer  aulfur^ 

i.  Fer  natif  volcanique 

i.  Fer  oxyd^  ipig^ 

a.  After    natif  pseKdo* 

ii.  Fer  8ttirar€y«frj/?re 

in.  Fer  anHor^  amif?re 

m.¥^m^{mSUonqite 

iv.  Fer  salfur6  tiUm^ht 

119. 

2.  Fer  oxydu]6 

12S..6.Feroiyd^ 

Fer  ozydul^  IdoiM- 

L  Fer  oxyd6  nw  vUrtmx 

fi» 

H^Fer  0]Qrd6  r^«k^  ' 

tA6. 

.  S.  Fer  oligiate 

tiiFei^ oqrde  carhonai^ 

181. 

4.  Fer  arienical 

Fer  arsenical  4iiy«ii« 

*• 

V.  ae«M>...AkMi. 

SSS.  1.  Etain  otfi€                 129,  s.  £t«iii  iitilfort'   '^   ' 

.VI.  Genre.^  Zmc. 
ISQ.  1.  Zinc  oxy«  1S2.  S.  Enc  solfbr^  '"' 

181.  2.  aae  taiixMua  18S.  ^.  Kfalc  MUflht^' 


t* 


rj 


i7'i 


cWWf 
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tABUtMl  VIEWIOP  MIMCHAL  SYSTEMS.         479' 
Vr?Y^t*v.     «-     •■,.    :    '^  new  DUCTIUBS.      *  .   ^ ,       '     :^ 

"     '  ^M-  !Scnre—.J»i>wt«/A, 

JS4. 1.  Bismntn  natif  136.  8.  Bismuth  ozjd6 

iS&ri.  fiismudi  sulfur^ 

Biinuitli  suUi^ptei&qk 
cwpriftn 

^  "        Vttl.  Genre—Coftoft.  * ' 

1S7*  1.  Cobalt  arsenical  140.  4.  Coji)aIt  arseniat^ 

1S8.  2.  Cobalt  gris  Cobalt  arseniat6  im^ 

139*  S.  Cobalt  oaiyd6  noi^  teux  argentifirt 

IX.  Genre.-i-i^r«eitfe. 
|.41. 1.  Arsenic  natif  143.  3.  Arsenic  vaXkiti 

Ud.  £•  Arsenic  9xyi€  .  A»enic  sulfur^  rouge 

■    ,  :i.  Axdeoic9BUwp6Jaune 

.X.  OenTt^^l^a»gemeie» 
144*  );.  Mangan^  ^yd^  145.  ft.  Mangaa^  8iilfur6 

.  •  L  Maiigsadse  P3syd6  noi-    146.  3.  Maf^ian^     pteospturitf 
iitreharyi^rt  Jwffht^   v      .    ^. 

ii.  Manganese  oxyd^cor- 

XL  (Usat^if^jMiitiwine. 

147.  1.  Antifx^cnne  m^if^    *  u.  An^momm^dkyl6'^^ 

Antimoine  natif  arse*  g  ne 

'^ft^  liL  Antimoine  oxyd^  bqU 

148«  2.  Antiipamne  wlfiir^  t^tS^^pig^fbe  ^  ^-^K 

I  An^.Qine^li^(  «f-  149.  3.  A«tim6tBt  ooiydd. 

gentipre  l^«  .4.  A«ilimain«c%d6  sulfm^ 

XII.  Genre*— C^roii^. 
.  WJi.  1.  Urane  eqrdiil6  152.  2.  Unuw  csyd^ 

XIII.  Gemt. 
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XIII.  Qmm.—Mdfy6d?ne. 
15S.  Molybd^ne  8idftlr6 

XIV.  Genre.— jnStoiie. 

154.  i.  Titane  oxyd6  155.  2.  Ttlane  amlaae  . 

L  Titane  oxyd6  chrtmU^    156.  $.  Titaiv.l|(ic^>«ca]calrd 

Jdre 
iL  Titane  oxyd6^^^srrj/?rff 

XV.  Geme.—SthMin. 

157. 1.  Sch^elin  ferriigm^  1^  2:  Scb^elin  calcainf 

XVI,  Geaire.— r<?«ttr«i 

159.  Tellure  natif 

i.  Tellure  natif  auro-ftrrifire 
ii.  Tellure  riatif  aur<hargentij?re 
iii.  Tellure  natif  aufXhphnnbiftre 

XVlt.  Genre— Tan/flZf. 

160.  Tantale  oxyd6 

i.  Tantale  oxyA€ferro»mangan^siferis 
ii.  Tantale  oxyd^  ^tlripre 

XVIII.  Genre.— Cmwii. 
I6l.  Cerium  ozyde  stlicifere 

XIX.  Genre.-^CArcwiff. 


^ERNBR'ir 
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TABULAR  Yl£WS  OF  MINERAL  STStEMs.    *  4l$ 

MINERAL  SYSTEM  in  1815. 
^Canuniinicafed  to  mBhj  M.  Vivun.^ 


2.  Zircon. 

4.  Cinnamon-atone^ 


CtAst  L— EARTHY  FOSSILS. 

1.  DiAlkONO  GlNUt. 

1.  Diamond. 

2.  Zircon  Obnus. 
Zirco/i  Pamify. 

5.  H7a<jntli. 


5,  Chiysoberyl. 

6.  Chiysolite. 
t.  Olivine. 
S.  CoccoliteL 
p.  Augite. 

4L  gnutiiilar. 
b.  foKatedr 


3.  Flint  Genus, 
Augite  Famify^ 

c.  conchmdat' 
dL  common. 

10.  Baikaliie. 

n.  Satilite. 

1ft.  Diopside. 

13.  FaucAe. 


GafnH 


Digitized  by  CjOOQ IC 


4f#*      • 


A^t'iNiiti: 


14.  Vesuvian. 

15.  Grossuliire. ' 

16.  Leucite.' 

17.  Pyreneile, 

18.  Melanite. 

19.  Allochrdile. 


24.  AutomaHt^ 

25.  Ceylanite. 

26.  Spinel. 
27«  Sa^^hire. 
2'8.  Enttiy. 


82.  lolite. 
88.  Eudase. 

84.  EmerakL 

85.  BerjL 


88.  XicvrJfe. 
f9.  PisUdte*  . 
40*  DiaspolYk 
41.  Zoiaite. 


Garnet  Famify.  ,   | 

20.  ColophonUe.    '     '      '  *   ''^ 

21.  Gamct    '^'''      ['' 

a.  Precious. 
h.  Common.  * 

22.  Stauronie  or  Grenidte/ 

28.  Pyropei 

> 

lUtfy  Fondly.  ^'  '    >» 

29*  Corundum^ 
80.  Diamond-spar. 


n 


81.  Topas; 


■  i    o 


Btt^Famify.  '     -! 

a.  Predoufl  beryl 

h,  CcMumon* 
$6,  Schorlous  Beryh  v"*    '><> 

57.'  Tourmaline.   -  i      *> 

42.  Anthophylite 
a.  Radiated, 
6.  Fo)ifite<i 
.    48.  Axinite.  ;    .   , 


44.  Quarts. 

a.  Amethyst. 

m.  Common.    .  ^ 
fi»  Thick,  fibroui. 
ft.  Bode  cryst^, 
e.  Milk  quartz. 
, .  ^  ^^  Common  qoartr.* 
'  dPme. 


QmrU  Famibf. 

.    45.  Iron-t^t« 
46. 


Hornstone. 
; «.  Splintery. 
6b  Conch^idaL  ^,^^^    5^ 
c.  Woods&ni'.. 
47.  Flinty-slate. 

lb  Common, 
i.  Lydian-stone, 

48.  Flint. 


^JXWJL^.     £* 
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TABULAK  VIEWS  OFMIK^RAL  SYSTEMS.       44ff^. 


,48.  Flint- 

a.  Egyptian  jasper. 

49.  Chalcedony.^ 

*•  ^«d.. 

&•  €k>|Qn)pn* 

/S.  Brown,    . 

&  Carncli^n. 

*.  Striped  jasper,     r 

«.  Commop. ; 

c.  Porcelain  jasper. 

^,  FibroujL  ^ 

*  i  Compion  jasj)er, , 

50.  Hy^iile.     '           , 

«.  Conchoii^al.  . 

51.  Opal. 

■  fi.  Earthy. 

a.  PreciGiii. 

e.  Opal  jasper. 

&.  Common  opaL 

/  Agate  j^^.. 

c.  Sen)i-cf>al. 

54.  I{eliotrop§. 

^    iWoodMjpirf, 

55.  Chrysoprast. 

^9.  Menilite. 

56.  Plasma. 

a.  Brown  menilite. 

57,  Cat's-eyc. 

b.  Grey  menilite. 

5S.  Faser  Kie$d, 

53.  Jasper. 

59^  flaotite. 

fiichsione  Fam%.                   ,, ,    ^ 

60.  Obsidiart. 

62.  Pearlstone.                r  ; 

6i,  Ktchstope. 

6S.  Pumioe.                 a 

feoUU  Fdni^. 

jB4.  Prehnite.  "     ' 

c.  Badiated  ZeoHt^    ' 
rf.  Foliated   d<>.    ' 

a.  Fibrous^ 

5.  FoMea. 

67.  IchthyophthaM.       * 

65.  Natrolite. 

68.  Cubidte.              ^    ^  * 

jS6.  ZeoFite. 

69.  Cross-stone  or  Cniqtie. 

a.  Mealy  ZeoUte.  ^ 

'  70.  Laomonitc. 

6.  Fibrous    4o.' 

71.  Schmebstein,'    -vi.  ;.•  A 

'  AzMresUme  Famify.       .       :  v 

7*.  Ulue-spw.    '  ■'' 

is.  Awrite. 

0    ,              * 
*l     .-V 

I     . "    * 
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AtVZMBIV. 


FeUpar  FamUg. 

75.  Andalusite. 

«.  Common^  ^ 

76.  Felspar. 

/8.  Variolite. 

a.  Adularia. 

77.  Spodomene. 

b,  Labrador. 

73.  Scapolite. 

c.  Glassy. 

«.  Bed  acapolitc, 

d.  Common  felspar.                         5,  Grey  scapolite* 

Ok  Fresh. 

«.  Radiated. 

fi.  Disintegrated.                         fi.  Foliated* 

e.  Hollow  spar. 

79*  Meionite. 

f.  Compact  felspar.               60.  Nephcline, 

81*  Ice-spar. 

4.  Clav  Genus. 

OayFamibf. 

$t.  Pure  clay. 

d.  Slate  clay. 

85.  Porcelain  earth. 

85.  Claystone. 

84.  Common  cliyr. 

B6,  Adhesive  slate* 

a.  Loam. 

87*  Polishing  or  poiier  shte* 

b.  Potttr^f  claj. 

88.  Tripdi. 

«.  Earthy* 

89.  Floatstcme. 

li.Shty. 

90.  AIum-slpiM* 

^.  Var^fifated  clay. 

QagrSktU  Fami^. 

91.  Alum-sbtte. 

98.  Drawing-slate. 

a.  Coi)un0n. 

94.  Whet^late. 

*.  Glossy. 

95.  Cky-slnte. 

■*     -   • 

MmFamihf. 

96.  Lepidolite. 

Q%.  Finite. 

67.  Mica. 

99.  Potstone. 

'        ' 

lOOy  Cblodul 
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TABULAR  VIEWS  OF  MINERAL  SYSTEMS.      HJQ 


?00.  Chlorite. 

a.  Chlorite  earth. 

b.  Common  phlorite* 


c.  Chlorite-slate. 

d.  Foliated  chlorit^r 


Trap  Famifyn 


JOl.  PguUie. 
102.  Hornblende. 

a.  Common. 

b.  Basaltic. 

c.  Hornblende-slate. 


103.  Basalt. 

104.  Wacke. 
)05.  Clinkstone* 

106.  Iron-clay. 

107.  Lava. 


}03.  Green  earth. 
104.  Lithomarge. 

a.  Friable. 

b.  Indurated, 


LUhamarge  Family^ 

105.  Rock-soap. 
\06.  Umber. 
107.  Yellow  eartl^t 

5.  Talc  Genus. 


Soapslonp  Family. 

108.  Native  magnesia,  or  talc-      111.  FuUer's-earth^ 

earth.  112.  Steatite. 

109.  Meerscbaimi*  115.  Figurestono, 

110.  Bole. 


114,  Nephrite. 

a.  Common  nephrite. 
ft.  Axe-stone. 
)15.  Serpentine. 

a.  Common, 
ft.  Precious. 

«.  Conchoid4|l« 
fi.  Splintery. 
)16.  SQUner^tpne, 


TdcFoimlg* 

117.  Talc. 

0.  Earthy, 


ft.  CommoQ. 

e.  IndurjUi4i.  • 
118.  Asbestus. 

a.  Rock-cork, 
ft.  Amiai|tbus.  ,    ,    - 
c  Common  a^h^i^^ ., 
A,  Rock«irood. 
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AFPEl^mX. 


119.  Kynnite. 

120.  Actyndlitc 

a.  Asbestous. 
6.  Common* 

c.  Gkwy, 

d.  Gnnular. 

i«l.  Spreuitdn  or  Chaff^^Ume. 


122.  Ti€iiK)lil0. 

«.  Asbe8toiii»' 
h.  CommoiL 
cGlAitjt 
Sahlite. 


Its. 


6,  Calcascooi  Gmds. 


A.  Carbonates. 
It5.  Rock-milk. 
126.  Chalk. 
}27.  Limestone, 
a.  Compact 
«.  C<nnmoiu 
/S.  Roestone. 
6.  Foliated. 
«.  Granular. 
/3.  Calcareoua^par* 
e.  Fibrous. 
#«  Common. 
/8.  Calosinter. 
d.  Pea^-stone. 

128.  Calc-tu£ 

129.  Schaum-cardi,  dr  feans 

earth. 
)S0.  Slate-apar. 
ISl.  Bra«n*a|Mr. 

«.Fgfiatad. 

h.  Fibrooa. 
|M.  Schaalatonfu 
ISS.  Dotonwla* 
134.  B!ioii^>-«pm; 
^5.  AmtkracolUe. 
10. 


IST.-^Iarl 

a.  Marl  earth. 

b.  Indurated  marl. 
158.  Bituminom  marl-ilatdi. 
199*  Arragon, 

a.  Common* 
6.  Priaoiatic. 

B.  PAafpAoter. 

140.  Appetite* 

141.  Asparagua^aton^      ^ 

C.  FbtaU9* 

142.  FluiMT. 

4k  Compact* 
ft*  Fluor-apar* 

D.  Sulpkale9^ 
14$.  Gypaiim. 

a*  Spmmm  efpnm, 
A*  Earthy  gypaukn* 
e.  Compact  grpnua-' 
li  Foliated  grpaum. 
ai  Famna  gypfloi* 
l44»Sdaw(tt. 

I4lw 
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145. 

Muriidtte.         * 

't*"' 

a.  Anhydrite. 

£;  Borates. 

I- 

b.  Gekrossieim. 

146. 

Datolit^ 

e.  Conchoidid  Mun 

147. 

Boracite. 

d.  Fibrous  IVhr. 

148. 

Botryolite« 

t^-. 

c.  Compact  Mur* 

1   ' 

J. 

7.ButTTs  Genus. 

i49. 

Witherite* 

e.  Strai^t  lamellar  \m^ 

150.  HeftTy-ifMr. 

vywspar. 

a.  Earthy  heavy-spar. 

«.  Fresh. 

/ 

6.  Compact  heavy«8par. 

/(.  Dismtegrated. 

€.  GraniOar  heavy Hipar. 

d.  Ciffved  lameUar  haa* 

^  Prismatic  spar. 

•. 

vy-spar. 

h.  Bolognese,  or  Bolog^ 
nian  spar. 

8.  Stbontux  Gsns. 

j51. 

Strontian. 

0.  Fibrous. 

a.  Compact. 

b.  Radiated^ 

'    .    ' 

&  Radiated 

c.  LameUar^ 

i52. 

Celestine. 

d.  Prismatic 

$.  Halute  GsNUi. 

155. 

Cryolite. 

Vol.  II. 


Hh 


CumIIi-0 


Digitized  by  VjOOQ  IC 


.482 


APPXNOIX. 


Class  II.— FOSSIL  SALTS. 


1.  Carhomdes, 

154.  Natural  soda  or  natron. 

155.  Natunlattn. 

3.  Muriaies. 
1S6. '  Natural  rodMMk. 
«.  Stone-fl^t. 
«.  Foliated. 


/I.  Fibrous. 
&.  Lake-salt 
Natural  ^•ainmotfiac«r 


157. 


158.  Natural  vitriol 
159*  fiftir-salt. 

160.  Rock-butter. 

161.  Natutd  Epsom^-sok. 

162.  Natural  Glauber-salt; 


Class  HI.— INFLAMMABLE  FOSSIL& 


L  StJLFBVl^  GhrNvs. 


l65.  Natural  sulphur, 
a.  Crystallised. 
6.  Common. 
«»Eajrt]^* 


/S.  ConchoidaT. 
c.  Mealj. 
<L  Volcanic 


2.  Bituminous  Gekus. 
l64  Mineral  or  fossil  ofl.  >         6.  Earth  coal. 


165.  Mineral  pitch. 

a.  Elastic         ,    , 

b.  Earthy. 

c.  Slaggj.  . 

166.  Brown  coal*  . 

a.  Bituminoitt  wood. 


c.  AUun,e^\rdv   ..  / 

d.  J^ojpfroi^^        / 

e.  Common  hcowi;L  coal. 
/I  Moor  coaU   ^    . 

167.  Black  coal.  .        ,  v     - 

tf.Pitck 


Digitized  by  CjOOQ IC 


TABULAR  VIEWS  OF  MINERAL  SYSTEMS.         483 

II.  Pitcb  coal.  d.  Cannel  coal. 

h.  Columnar  eoal.  e.  Foliated  ooal. 

Ck  Slate  coal.  f.  Coarse  coal. 

^  ■ 

,    ,     5.   GeAPKITE  GENUg. 

168.  Glance-Qpal.  I69.  Graphite.                .     . 

^  a^  Concboidi^U  (l  Scaly. 

h.  Slatj.  b.  Compacts 

^  170.  Mineral  diarcoaL  . 

4  BafiN  Genus. 

X7I.  Amber.  ft.  Ydknr.             '      ' . 

4k  White,  172*  Honey  stone. 


C^JM  IV,— METALLIC  FOSSILS. 

1.  FijiTiMA  Genus. 
17s.  Native  Flatina. 

S.  Gold  Genos. 

174.  Native  gold.  b.  Brass  jrdloif. 

tf.  Gold  yellow.  c  Greyish  yellow. 

3.  Mercury  Genus. 

175.  Native  mercury.  a.  Compact, 

176.  Natural  amalgam.  b.  Slaty. 
-"-^^. 'Semi-fluid.                      179.  Cinnabar. 

b.  Solid.  a.  Dark-red.    "' 

177.  Mercurial  hom-ore;  &•  Light-red, 

178.  Mercurial  liver-ore.  **  '  '^ 


^'-H 


4.  Silver 
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4.  Silver  Gbhus.           • 

180.  Native  silver. 

185.  Saver-hladk. 

A.  Common* 

186.  Silver  glance. 

6.  Auriferous. 

187.  Brittle  silver-glai^oet 

181.  Antimonia]  silver. 

)88,  RfMl  silver-ore. 

182.  Arsenical  silver. 

a.  Dark. 

ISS.  Moitfbdena-sUver. 

6.  Light. 

184*  Corneous  silver-ore,  or 

189.  White  sflver-ore. 

horn-ore. 

¥ 

5.  Copper  GbnIi8« 

190.  Native  copper. 

199.  Azure  copper-ore. 

^191.  Copper-glance. 

^  Earthy. 

,^ 

a.  Compact. 

ll 

b.  Foliated. 

192.  Variegated  copper* 

901.  Malachite. 

H- 

ore. 

a.  Fibrous. 

193.  Copper-pyrites. 

b.  Compact. 

194«  White  cq)per-ore. 

203.  Copper-green, 

195.  Grey  copper- ore. 

203.  Ironshot  popper-green. 

19^  Bkck  copf^-ore 

a.  Earthy. 

197.  Bed  copper-ore. 

b.  Slaggy.  • 

a.  C^mpAct 

204.  Emerald  copper-are. 

b.  Foliated. 

205,  Copper  mica. 

c.  Capiilaiy* 

206,  Lenticular-pre. 

198.  Tile-ore. 

207.  Oliven-ore. 

a.  Earthy. 

208*  Muriat  of  copper. 

b.  Indurated* 

209,  Phpspl^atofcoj^, 

6- Iron  Geku|i. 

ftlO.  Native aniB« 

c.  Im/^  or.hapatic  ^r- 

«|i.  frOKpyntes^ 

,«tO|.      ..  IH     Ort 

a.  ComiDtoi  pyritef. 

tU  Cadt's-ogflrtHpyri»«. 

(..ftadiaied  pj^rites. 

•  f.  .Cdlttl«r4ioff#e%^,5 

'    < 

,  §XJr,'jCay3lMy 

Digitized  by  CjOOQ IC 


TABULAR  VIEWSJOF  MIKERAL  SYSTEMS. 


4»6 


812.  Gipillary  pyrites. 
213.  Magnetic  pyrites. 
SI 4.  Magnetic  ironstonct 

a.  Common. 

h.  Iron-sand. 

215.  Chrome'ironstone, 

2 1 6.  MenaC'irqnstone, 
217-  Iron-glance/ 

a.  Common. 
«.  Compact. 
/I.  Foliated. 

b.  Iron-mica. 
218.  Red  ironstone. 

a.  Red  iron-froth. 

6.  Ochry  red  ironstone^ 

c.  Compact. 

d.  Red  hematite.  ~ 
219-  Brown  ironstone. 

a.  Brown  iron-froth. 
6,  Othiy  brown  iron- 
stone. 
c.  Compact. 
if.  Brown  hematite. 
220.  Sparry  ironstoncr 


221.  Black  ironstone. 

a.  Compact. 

b.  Black  hematite. 

222.  Clay-ironstone. 

a.  Reddle. 

b.  Columnar  clay-iroii- 

atone. 

e.  Lenticulai^  clay-iron- 
stone. 

d»  Jtispery  clay«iroi|- 
stone. 

f  •  Common  day  iron- 
stone. 

^  Reniform  clay  iron- 
stone. 

g.  Pea-ore,  or  pisiform 
ironstone. 

223.  Bog  iron-ore. 

a.  Morass-ore. 

b.  Swanrp-ore. 

c.  Meadow^re. 
284.  Blue  iron-earth.    '    ' 

225.  Pitchy  iron-ore.  ^ 

226.  Green  mm-eartk 

227.  Cube-ore. 

228.  Gadolinite. 


7.  Leap  Gbnus. 


229.  Galeita  or  Lead-glance. 

a.  Common. 

b.  DisinlegraUd,' 
-v':  >-•   ip^^Compacl 

230.  Blue  lead-4)re. 
'«9U  BhMwrleadiifre. 

^^^.1  \m^  lead-ore. 


234.  Green  lead-ore. 

235.  Red  lead-ore. 

236.  Yellow  lead-ore, 

237.  Lead- vitriol* 

^38.  Earthy  lesd^onr^.^r  L^« 
cartli.'  ^  ■  .'    ;. 
a*  Ctthttokt  i 
h.  Friable. 

8.  Tin 
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M9.  Tinpy^i^* 
940.  TinBtone. 


241.  Coroiibl&aHMrii. 


9^  BlWVT9  4}«IIM.^ 
S42.  ^teitebiflnuth,  S45.  BiiUiuUi^Mto^^      -       ^ 

844.  BiBtasaA-gUote^  246.  ArsenicatiHtrnM^ert. 


846.  Blende. 

a.  Yellow. 
5.  Brown. 
«.  Fdiated^ 


)0.  Zinc  Gkii«9.  . 

/S.  Fibrous. 
y  Radiated, 
c.  Black. 
247.  Calamine. 


Uf  AimiioNy  Genus* 
248.  Native  antimony.  250.  Black  antimony-ore. 


249.  Grey  antimony-ore« 

a.  Compact 

b.  Foliated. 
e.  Radiated. 
d.  Plumose* 


25  L  Red  antimony-ore. 
252    White  antimony-ore. 
253.  Antimony-ocfare. 


254.  Native  sylvan. 

255.  Graphic-ore. 


12.  Sylvan  Genus. 

256.  White  sylvan-orr. 

257.  Nagyag-ore. 


IS.  Manganese  Genus. 
258.  Grey  manganese-ore.  259.  Black  manganese-ore. 


a.  Radiated. 

b.  Foliated, 

c.  Compact. 

d.  £artby4 


260.  Piedmontese  ^mangitkie^ 


ore. 


.4^0 


261.  Red  manganese^re* 

262.  Mangan^se-^pm^  r^-  * 


14.  NiCKKL  GeHuSiL 

263.  Copper-nickeL  265.  Nidcel-ochre. 

S64. ,  (ffft^iy-ffffikf^ 


15.  Cobalt 
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15.  Cobalt  Ocnus. 

Famify  of  Speisi-CohaU. 
»66.  WfaiUM!Dt»lt«4)r8i  S68.  Glance^KjIwk.  "'■ 

S67«  Grey  cobalt^ore.  i?     •         ' 

5269*  Black,cQMtf(^9h<)9«/.    ^  271.  YeUowc(tek-od«^    ^^^ 

a.  j&ftrttry;!  •  -  ji /.  272.  Red  cob»It*ocfam*  ;  ^ :  r- 
6.   Indurated.                                 a.  Cobalt-crust. 

S70.  Brown  cobalt-ochi^'  *  ^  *     ..    ^      ft.  Cobalt-bloom. 

16.  Abscnic  Gbnus.  ^ 
5^73.  Native  arsenic*  i                   ifS.  Orpiment. 

S74.  Arsenic  pyriileai.  a.  Yellov. 

a.  Common.  b.  Red. 

6.  Ai]gentiferoiid.  SJ^.  Arsenic  bloom. 

'' '         -  '  *  T 

17.  MpLY^PBifA  Gbnus* 
.    37*  Molybdena. 

l8.  ScHEELE  Genus. 
278.  Tungsten.  279-  Wolfram.  I    .^ 

19.  Menachinb  Genus. 

280.  Menadian.  284.  Iserine. 

281.  Oct^edritc.  285.  Brown  menachinMr^. 

282.  Rutile.  286.  Yellow  menachine-ore. 

283.  Nigrine. 

\     -  2(X,  IfoAN  Genus.     .,         .    -     -..,      -  • 

287,,J?i^!?:ffirc.,  ,.,,^,      ^  289.  Uran-ockra.  , 

288.  Uran-miea.  ,,     • 

t         .  UiSlw-CiiBMVB  Genus. 
290.  AcicuJnjrp^qure».vt.>     .'^  291.  Chrome-^)ct»r«3    »    * 


2^  pi^Hiujfpiaiu^ 

.,  :.  •  ??T  C«P«m-stone.  -_  ,.,    .  .^    ,;,, 

ARftAITGfeWEN^^- 
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arbancement 


or 


SIMPLE  MIN£RAI^ 

IN  TUI^ 

WORK,  1816. 


<!!LASS  I.— fiABTHY  MINERAIA 


1*  Diamond  Familj^ 
2.  Zircon  Family. 
S.  Ruby  Family. 

4.  Schorl  Family. 

5.  Garnet  Family. 
6«  Quartz  Family. 

7«  Piiehatona  Family. 
8.  Zeolile  Faaaily. 
$•  Azumalone  Family. 

10.  Fdapar  Family. 

11.  Cli^-FaoBly. 

It.  Cli^-^late  Family^ 

Id.  Mica  Family. 

14.  Litbomai^  Fallow 


15.  Soap6t«i»  Fam%; 

16.  Talc  Family. 

17.  Hornblende  VaaSifi 

18.  Ckytdite  Family. 

19.  Basalt  Family. 
SO.  Dolomite  Family^ 

21.  LimgHtne  Fttmilfv 

22.  Apatite  Family. 
28.  Fluor  Pamfly. 

24.  Gypsum  Family* 

25.  Boracite  Fitti^. 

26.  Baryte  Fnafii^. 

27.  Hallite  Fattlt^f.' 


CU^  H-,. 
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CLASS  U/h-SALINE.MINERAl&i 

■  (feii^s;  .1.:^^^^    pfAlurouia,    ^      Genus  2.  Srfta  4;)^H8gQett 

;(;!eiw3  U.$dtftofSoda^  :  <76ini8  ^  Sakr <6f  AnmieiiilF.    ' 

^^'-  '^     ^.^Sftltsbf  Potaih,  '"..;;.'/     '"^Z 

,  <>|ippRIU.^-iIi|£TAtUG8AtTS.:    ...       / 

.Cpcods  1^  Salts  6f  iron.  Genoir  d.  Sahd  of  Zlne* 

«.  Salts  of  Copper.  4.  Salts  of  Cobrft.    . 


CLASS  IIL— INFLAMMABLE  MtNE&ALS. 

1.  Sulphur  Family.  3.  Grapbite  Family* 

9.  Bituminous  Family.  4.  Resin  Family. 

CLASS  IV.— METALLIC  MINERALS 

Order  1.  Flatina.  Order  1£.  Bisii^utb. 

«.  Gold.  !»•  Tdluriuio. 

'5.  Mercury*  14.  Antimony.. 

4.  Silver.  15.  MolybdcM. 

,  '  .    6.  Copper;  l6.  CoWt, 

6.  Iron.  17.  Nlcket. 

'  •  '  ^*  ;^.  Manganese.  .  /     18.  Arwnic.        .    , 

,'  ^  J     fc^.  Titisniumv  ,           19»  Xm^gslm/xor 

9.  Lead.  Sehidiimi 

10.  Zinc.  3?0.  UcapiimL    , 

^MoT  .-  ).^;^-"     -  '         '■    •-      ' ''      ■    .     r        iv.    ;    ^ 

''■*"  ^'    "  ■  '  kl^I)  OF  VOLUMK  SSGOKOu       j    >^     ^  J  ,,n'l 
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iFoiics  Published 

BY 

ASCfiH'.  CONSTABLE  &  CO.  EDINBURGH. 


1.  MINERAL06ICAL  TRAVELS;  in  a  Tour  through  differcnl: 
Pttrts  of  the  Mmnland  of  Scotland ;  with  Dissertations  upon  Peat 
iaid*Ke)pw  In  Two  vohimes^  ilhistrated  with  Maps  and  Plates.  By 
EoBBBT  Jawison,  F.  JR.  S.  £.  &c.     4to.    L.^  1,  l6s.  boards* 

2.  An  OUTLINE  of  the  MINERALOGY  of  th?  SHETLAND 
ISLANDS,  and  of  the  ISLAND  of  AKRAN.  Illustrated  with  Cop- 
perpktes.  With  an  Appendix,  containing  Observations  on  Peat,  Kelp, 
fink  Coal.  By  Robert  Jambson,  F.  R.  S.  £.  &c.  8va.  5s.  boards. 

8,  NEW  THEORY  of  the  FORMATION  of  VEINS,  with 
ilB  APPLICATION  to  the  ART  of  WORKING  MINES.  By 
Abraham  Gottlob  Werner,  Professor  of  Mineralogy,  &c.  Trans- 
lated from  the  German.  To  which  is  added  an  Appendix,  contain- 
ing  Notes,  illustrative  of  the  subject.  By  Charles  Anderson,  M«  D« 
0VO.    98  •  boards. 

The  number,  yariet^,  and  importanee  of  the  Mines  in  CemMUi)p«  liav»  created* 
Hi  that  part  of  the  Continent,  an  interest  which  is  quite  unknown  in  this  country, 
8€ienti6c  men  have  there  directed  their  attention  to  discover  the  manner  in  whidi 
orss  and  minerals  occur  in  tJtm  bowels  of  the  earth ;  and,  by  redudng  to  fixed 
prfeciplce  what  they  have  been  able  to  discorrer,  tiiej  have,  bj  their  iavestigatioDa^ 
aflbrded  much  information,  tending  to  shorten  the  labours  of  the  practieal  miner, 
and  assisting  him  to  solve  many  doubts  and  difficulties  which  attend  his  subter- 
faasan  operations.  TMs  work  of  the  celebrated  professor  of  Freyberg,  deserves 
to  rank  among  the  first  of  thoee  scientific  aids  ^  the  practice  of  mii^i^.  The 
•resent  edition  contains  several  additlone  to  the  origina],  whidi  he  gave  to  Jlr 
faanbiitsioa,  who  insrrted  th«m  in  his  French  translation  of  the  work. 

4.  A  MINBBALOGICAL  DESCRIPTION  of  th«  BNVIRONi; 
of  LANDECK,  in  the  County  of  Gktz ;  with  a  Mineralogiod  Map. 
By  Lkopold  Von  Bucb.  Tran^ted  from  the  French,  with  NoUi|» 
hy  CHAft|.i«  Ajimioii,  M.  D.  Fdlow  of  the  Boyal  CoU^  of  Siubv 
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^  ^ .      Wor^  Published  fe(  4rckd.Q<miUJ^  4-  ^  JS^IMarr^il. 

geons.  Member  of  the  Chirargical  and  Wcmeriaxi  Natural  ICstoiy 
Societies  of  Edifibarg^    Svo;     6a.  6d.  boards. 

This  Tract  contains  to  neat  an  exempllflcation  of  the  manner  oC  drawiog  op 
the  mineralogicml  deicriiftida  cf  a  conntfyi  accordiAg  to  the  prindplct  of  the  Wer- 
nerian  Oeognptv,  and  its  plan  of  execution  has  been  so  ^eneraUv  approTed  of^  on 
the  OMttniHit,  tRat  tfae  Translator  was  induced  tor  render  U  inib  Bnglisk,  In  the 
hope  that  it  might  thereby  become  better  known,  and  more  general!/ useful.  He 
has  used  the  French  |ransJajUofi  in  preference  ta  tkd  oHftbial  German,  becauae  ft 
is  stripped  of  some  unnecessary  details  of  localities ;  but  he  has  compared  hia 
trani4lLtioQ<with  the  originai«  and  has  been  thus  enabled  tn  K^tiiy  sdoie  tiUo- 
curades  which  had  crept  inta  the  French.  The  Map  will  bafbond  an  nsefiil  ap- 
pendage to  the  work. 

5.  An  ACCOUNT  bf  the  BASALTS  of  SAXONY ;  with  Obser- 
vations on  tbe  Origin  of  Baaalt  in  general.  Bjr  J.  F.  DhMwrnwoH, 
Member  of  the  National  Institute,  and  one  of  the  Principal  En^- 
neers  to  the  Board  of  Mines  in  France.  Translated,  with  Notes, 
by  P.  Neill,  F.  R.  S.  E.  &  F.  L.  S.  Secretary  to  the  Wemeiian  Na- 
tural History  Society^     6va     9s.  boards. 

6.  MINERALOGICAL  NOMENCLATURE,  alphabetically 
arranged^  with  Synoptic  Tables  of  the  Chemical  Analyses  of  Mine« 
rals.     By  Thomas  Allan,  Esq.  F.  R.  S.     8va     128. 

7.  ELEMENTS  of  AGRICULTURAL  CHEMISTRY,  in  a 
Course  of  Lectures  for  the  Board  of  Agriculture.  By  Sir  Hum- 
PHRBY  DAvy,  LL.  D-  Second  Editim.  One  Vol.  8vo.  With 
Engravings.     Price  188.  boards. 

8.  An  ACCOUNT  of  the  SYSTEMS  of  HUSBANDRY  adopt- 
•d  in  the  more  IMPROVED  DISTRICTS  of  ScoUand ;  with  some 
Observations  on  the  Improvements  of  whicli  they  are  susceptible^ 
Drawn  up  for  the  consideration  of  the  Board  of  Agriculture  with 
a  view  of  explaining  how  far  these  systems  are  apphc^le  to  the  less 
cultivated  parts  in  England  and  Scotland*  By  the  Right  Honour- 
able Sir  John  StNCLAiR,  Bart.  Founder  of  the  Boacd  of  Agricul- 
ture. ThMt  Edition,  Two  Vols.  8vo.  Wth  httuierous  Plates. 
Price  L»l>j  WSt'Jxwrds. 

.-.X    0'. 

9.  GENKRAL  REPORT  of  the  AGRICULTl^RAl,  STATE, 
and  POLlTfCAL  CIRCUMSTANCES  of  SCOTLAND:  Drawn 
np  for  the  Consideration  of  the  Board  of  Agriculture  and  Internal 
Improvement,  under  the  direction  of  the  Right  Honourable  Sir  John 
Sinclair,  Bart.  5  Vols.  8vo.  and  a  Volume  of  Plates  in  Quarto. 
Price  L.  4,  4s.  boartft.*"^    "  ^'  ^    -.  >^  v       .    . .    v.  •  . 
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Fluor  Spar  . 
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